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PREFACE. 



The aim of the author in preparin<i^ this treatise is to supply 
an admitted want in dental literature. 

Much that is new in dentistry and much more that is, by 
many practitioners at least, only imperfectly understood, is 
involved in crown- and bridge-work. Properly practiced it 
approaches a fine art; ])ut misapprehension of the principles 
underlying it, lack of judgment in their application, and im- 
proper practice have conspired to prevent its general acceptiition 
l)y the profession, and it has in conse([uence been only partially 
indorsed or even wholly condemned when a ])etter understanding 
would have insured its hearty approval. Still, its possi])ilitie8 
are seen to be so great that at present no other branch of 
dentistry more engages the attention of practitioners, and in no 
other is a livelier interest or a greater desire for real information 
manifested. 

The subject is here presented almost wholly from the practical 
stand-point, in the belief that the utility and esthetic advantages 
of crown- and bridge-work may l)e thus more readily made 
apparent to the practical men in dentistry. To this end the 
various methods descri])ed are classified in systems, and their 
treatment is made as concise as their importance will permit. 
Due credit is given where the methods and descriptions of others 
are used. 

Acknowledgment is gratefully rendered to Drs. II. A. Parr, 
of New York City, E. Parmly Brown, of Flushing, N. Y., and 
M. II. Fletcher, of Cincinnati, for personal assistance. 

George Evans. 

New York, August, 1888. 
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i:ntkoiju(jtion. 



Of the origin of the art of dentistry no oni; can speak with (cer- 
tainty, as its early history is shrouded in the mists of anti({uity; 
hut dental operations are recorded in very remote times. 

lieferencert are made to tlici art in the writintiCR of Hippocrates, 
in the fifth century b.(!. Martial, the Latin poet, in the first 
century B.C., says that a Roman dentist '' Cascellius in in the 
habit of fastening as well as extracting the teeth." To Lelius 
he says, "You are not ashamed to purchase teeth and hair;" 
and adds that " the toothless mouth of P]gle was repaired with 
hone and ivory; " also, that " (jalla, more refined, removed her 
artificial teeth during the night." 

Horace, in the same century, cites th(^ case of the " sorcen^sses 
Canidia and Sagana running through the city iiiid losing the one 
her false hair, the other her false teeth." 

Galen, the celebrated physician, in the second century a.d., 
also speaks of the art of dentistry as being then practiced. 

These early operations were limited to the extraction of 
ofl^ending teeth and the replacement of those which liad been 
loHt with substitutes which were retained in position by m(;ans 
of narrow bands or ligatures attaching them to the adjoining 
natural teeth, and without the use of ])lates. Crude as they 
were, they formed the first expression of the art of dentistry, a 
beneficent art from the begiiming, in that it sought to restore 
pathological or accidental defects. Confined to the simplest 
operations, it existed for centuries, and then was apparently 

18 



14 ISTR^JDUCIIOS. 

lost during tLe Dark Age>, to redip[«eflr wLen tLe mor-e general 
diflii>ion of knowletlge ushered iu tbe m^nlem era oi science 
juid invention. 

After its revive], dentistrv, m.* mucL of it as was knowu, was 
m ^ TiK^ais^iiTv a M-->cret art, the j»ra<-tioe i*f which even T^-itLin the 
nieiiior\' c»f meii now livimr, aiid thi-T not tht- «-»]de>t. was in- 
volvtni in njvsTerr : but re«Of nt T»ri>fiTt^?® has liftod the veil, and 
dentistrv. in the tri^atment oi the teeth on i^iTtH.-t, >!.ieijtific, 
radonal prindjJes, has developed an art and a SK-ien\ie which 
have giv«i it honorable rank amonir the profttiisii^ns. In its 
two-fold evolution it has al iSi»rbtHi from everv available ^^onroe 
whatev-er wi»nld bmadeii its scicn^-e i»r ]»erfe-t it> art- It i^ls 
to its aid anatomy, ]»hvsioloi^\ jcitholc^, chemistry, therj*- 
l»eiila<is, metallurgy, scalj^ture^ and mt*chaiiics, with e.ac-h of 
which it stands in dor^r or more remote relation: and the 
prac-titi oners of dcntistTy who have lHL*oc»mc the ini»st eminent 
and Tweful have l»et*n njen of broad attainments and irreat 
versatilitv I'f talent. 

In the histA»Tyof all prugTt^r^ liiovemenTs iqqiarenTly of a more 
or less reactionarv chanicter ari* recorded. In ihe nsefiil arts 
espeiaally it is not uncommon to find a return to forms and 
methods formerlv ased but \o\\si since discarded and forirotten. 
So in dentistrv we find methods oi treatment and miMJes of 
l»r!ictiee once in vo«ru<^' but lonir fiftllon into disuse^ reviveil 
with im]»ri»vement> and modifictations that stamp tbem as practi- 
c«llv rtnliscoverit^, 

Tlii^e mi»vements are not tv» be reoirded as retroirressive, 
biHtause the ani>difications wliit^h acconqmny the reiiitroduction 
of ]»ractical ideas and inventii>ns stam]» tbem as re4il adviinct^ 
and indicate clear! v tliat the cvcle ot* knowled«ro is ever ^xiden- 
infi: with exi^erience. Tliis volume demonstrati^s how nu^dem 
dentistiy has utilized the ]»rini*i]>les oi some of the simplest 
original opeiratioiis, and by •* pro\ing all tbinirs, holding tast that 



INTRODUCTION. 15 

which is good," has attained its present honorable position in 
botli its scientific and artistic departments. 

The history of dentistry of latter years is, in brief, a recital of 
progress and improvement. The medical profession officially 
recognized it as closely allied to medicine by inviting its rep- 
resentatives to take part in the late International Medical Con- 
gress on the footing of professional equality. 

Such is the position which dentistry has attained. Much of 
the progress which has made its present elevation possible must 
be credited to the dental profession of the United States, which 
has been justly termed the cradle of modern dentistry. Here 
the validity of the idea that scientific knowledge should form 
the basis of training for practice was first demonstrated by the 
successful establishment of dental schools; here the first journal 
for the interchange among dentists of thought and experience 
was founded; here the first association having for its object the 
ui)lifting and upholding of dentistry by the mutual helpfulness 
of its practitioners had its origin ; here, in a word, dentistry 
was first divorced from mystery, here it first passed the narrow 
confines of a mere handicraft and earned for itself the right to 
be classed among the learned and liberal professions. 
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Iti AHTiFiOIAl CHQWN^ AND BRWQE-WORK. 

uru mjuirud. Nothing, indoed, in dontistry demands finer ma- 
uijuilution. A pmotimd oontiidoration of the subject will show 
\\\\\{ u kmnvltidge ot' unutoniy, pathology, and therapeutics, and 
a»i wuU luuohauioal and artistio skill, ai*e necessary to the correct 
tvoatu\e\U of iuwt^ii and the pi^opor pertbrraance of the operations 
indimtod. Among tho principal steps in an operation may be 
uam^vl, tiv6t, tht> preparatory tivatnient of the natural roots and 
t^^th for th^ tiual p*\K*ea5i^ involving the diagnosis of present or 
^\rolu^bU^ KvMvvnA and the pi^escription of whatever remedial or 
projvhy lactic meaam^ea may be needful: second, in crown-work, 
the adaptation of the iU'titicial crowns to the cervical portion of 
the natural ixK^tsiand the cv>ntiguou$ membrane^^ and the restora- 
tion of the aiticulation and the anatomical contour: andL in 
bridge-woi*k^ the sieleclion oi :^uitable teeth or roots tor fband&> 
lion piei>^ v.>r abutments^ and the choice and adaptation in con- 
;itruciive practice oi the tbrm:^ which will insure tihe highest 
dvgiXH> of :itability and besiO: :>ustain the tbrce of occlusion, the rein- 
avoiding abnormal positions and conditions^ 

The practice of crown- and bridge-work by dentists posse^ug 
the requisite attainments und governed by correct ethical prin- 
ciplcis gives, resnlts which will establish its value, remove ern^n- 
eou«N impi*essions^ and insure a wide protessional and public 
indoi'semeut of this important branch oi prosthetic dentistry. 
Its extraordinary facilities tor pres<^rving and n*piacing teeth 
lU'e i^raduaiiv uiakinvjr tor it riie i>osition iu dental art whicii it 
merits. 
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PREPARATORY TREATMENT OF TEETH AND ROOTS FOR 

CROWN-WORK. 



PREPARATORY TREATMENT OF TEETH AND 
ROOTS FOR CROWN-WORK. 

Preparatory treatment of teeth and roots for crown-work 
includes, in addition to the shaping required to fit them for the 
reception of the crowns, the bringing about of the healthiest 
possible condition in the teeth and roots and the adjacent parts, 
as the cure of existing lesions, the removal of calculus where 
necessary, and the adoption of such measures as shall prevent 
the recurrence of old troubles or the inception of new. 

Notwithstanding all that advanced knowledge of therapeutical 
agents and skill in their use permit, there are many teeth and 
roots which cannot be rendered suitable for the successful appli- 
cation of crown- or bridge-work. Roots which are permeated 
and softened by decay, exposed or loosened from absorption of 
the gums and alveoli, or affected with irremediable disease of 
the investing membranes, should be thus classed. Cases in 
which abscess with necrosis has extensively impaired the walls of 
the alveoli are equally intractable. 

Experience shows that the results in this department of den- 
tistry depend largely upon diathesis or constitutional tendency 
and upon the attention given to the preservation of the health 
of the mouth ; and these conditions should be carefully estimated 
in the selection of a system of treatment and the method of its 
application. 
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CHAPTER I. 

THK PULPS OF TEETH—THEIR PRESERVATION OR DEVITALI- 
ZATION. 

Tub preservatiou of the vitality of the pulps of the teeth is a 
matter of as rauch importance in connection with crown- and 
bridge^work as in any other class of operations, though the 
excision of natural crowns for the purpose of utilizing the roots 
as abutments for bridge-work is extensively practiced, and 
is defended on the theory that the vitality of the dentine is main- 
tained by the cementum after the extirpation of the piilp.^ 

Dr. C, F. W. Bodecker, discussing the subject of the " Dis- 
tribution of Living Matter in Human Dentine/' says^^ — 

'" 1st. The dentinal canaliculi are excavations in the basis-sub- 
stance of the dentine, each containing in its center a Jiber of 

^ Dr. J. L. Williams says, '■'■ The life and vitality of the cementum remain in- 
tact a&d uninjured, and even the dentine may, and undoubtedly does, retain a 
oertaiDL amount of vitality, for something analogous to a healing pn>ce8s takes 
place at the ends of the broken Hbrillae next to the pulp-chamber, and by one of 
those wonderful provisional conditions, which we so often meet with in the 
economy of the animal kingdom, nature reverses or changes the origin of nutri- 
tive supply, and the material fbr maintaining the continued vitality of the den- 
tine comes through the cementum." 

He further says, ^^ Bvery practicing dentist has observed that a tooth which is 
removed from contact with the fluids of the mouth changes color. This change 
in color is largely the result of the evaporation of the water from the organic 
portion of the tooth. Now, if the apical foramen of such a tooth be closed, and 
the tooth be then placed in water, or preferably, glycerin and water, in a short 
time it will r^ain nearly its original color, and at the same time it will be found 
that it has increased in weight. This means, of course, that the entire tooth has 
absorbed from the surface a certain quantity of the fluid, and this fluid has pene- 
trated every part of the solid structure of the tooth. Will any one doubt, with 
these facts in view, that when the tooth is in position in the jaw, and surrounded 
by all the delicate adjustments furnished by nature, there may be a circulation 
of nutrient fluids throughout the entire root after the removal of the pulp ?" 

It is difficult to understand how a >aturation can be compared to an inflltration 
controlled bv vital circulation. — G. E. 

- Dtntnl Costfios^ vol. X-\, pai;e »3')<J. 
22 
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THE PULPS OF TEETH. 23 

livwjg matter. Besides the dentinal canaliculi, there exists an 
extremely delicate net-work within the basis-substance of the 
dentine, into which innumerable offshoots of the dentinal fibers 
pass. Although we cannot trace the living matter throughout 
the whole net-work in the basis-substance, evidently owing to its 
delicacy, we are justified in assuming that not only the dentinal 
canaliculi, but the whole basis-substance of the dentine is also 
pierced by a delicate net-work of living matter. The living 
matter of the dentine is in direct union with that of the proto- 
plasmic bodies of the pulp, of the cementum, and of the enamel, 

" 2d. The cementum, as well as ordinary bone, is provided 
with lacunae and canaliculi. The lacunae contain nucleated 
protoplasmic bodies, and the canaliculi hold offshoots of the 
living matter of the protoplasm. The whole basis-substance of 
the cementum is traversed by a delicate net-work, which in all 
probability contains living matter, though this is traceable only 
in its thorn-like projections from the periphery of the proto- 
plasm and its larger offshoots. The living matter of the cementum 
is uninterruptedly connected with that of the periosteum^ and continuous 
with that of the dentine^ either through intervening protoplasinie bodies 
in the interzonal layer ^ or directly with the dentinal jihersj*^ 

This distribution and relative connection of living matter as 
described refers to an existing state of perfect vitality of all the 
parts. When the pulp loses its vitality, an entirely different 
condition results. The tubuli are then deprived of vital circula- 
tion, except along the line of the outer portion of the dentine, 
where, in the interzonal layer, the fibrillse anastomose with the 
living matter of the cementum. The vitality supported by this 
anastomosis is almost entirely confined to this part, the nutrient 
supply being insufficient to assume the functions of the pulp and 
maintain circulation in the main body of the dentine. (See 

Plates I, n, m.y 

^ Plate I. — Longitudinal section of the root of asuperiorbicuspid, at junction 
of dentine with cementum. C, cementum ; D, dentine ; I, interzonal layer; L, 
lacunae of cementum. X ^76. 

Plate II. — A field taken from Plate I in position marked A. L, lacunse of 
cementum ; C, canaliculi of dentine ; I, interzonal layer. X 210. 

Plate III. — A field taken from Plate I in position marked B. L, L, L, 
lacunae of cementum ; I, interzonal layer ; D, dentinal tubes and their nearest 
approach to the lacunae. y^2\0. 



24 ARTIFICIAL CROWN- AND BRIDGE- WORK. 

Chemical analysis of the dentine shows that the organic 
matter, which is principally composed of the fibrillae, exists in 
the proportion of nearly 28 per cent, to 72 per cent, of lime- 
salts.^ 

When the pulp has been removed, the devitalized fibrillae 
still remain, and are capable of generating septic gases which 
will exert an influence in producing irritation of the cementum 
and pericementum, no matter how thoroughly the root-canal 
has been filled and the foramen closed. An examination of the 
investing membranes of pulpless teeth almost always shows the 
existence of abnormal conditions, by which their firmness is to 
some extent impaired, their susceptibility to acute inflammation 
increased, and their reliability as foundations for crown- or 
bridge-work greatly lessened w^hen compared with teeth which 
have living pulps. 

In crown-work, facilities are afforded for the preservation of 
pulps in the posterior teeth. Thus, in a case verging on ex- 
posure, only partial removal of the decay is usually necessary, 
as the natural crown will be hermetically inclosed by the arti- 
ficial one. 

Extirpation is demanded for those pulps whose permanent 
preservation cannot be placed beyond doubt, as failure involves 
more serious consequences in crown- and bridge-work than in 
filling-operations. The lesions of the pulp which seem to re- 
quire its extirpation, according to the generally expressed opinion 
on the subject, are exposure with hypertrophy, rupture of the 
pulp with exudation of plasma in which pulsation is visible, con- 
gestion, and pulpitis not yielding promptly to remedial treat- 
ment. 

^ According to Berzelius and Bibra, dentine consists of 

Organic matter (tooth-cartilage) 27.61 

Fat 40 

Calcium phosphate and fluoride 66.72 

Magnesium phosphate 1.18 

Calcium carbonate 3.36 

Other salts 83 

Age lessens the proportion of living matter and increases the percentage of 
lime-salts. 



CHAPTER 11. 

DEVITALIZATION OF THE PULP. 

In preparation for crown- work two methods of devitalization 
are practiced : the heroic, — instantaneous devitalization, or ex- 
tirpation, — and gradual devitalization by arsenical treatment. 

Ivstantaneous devitalization is accomplished by first administer- 
ing to the patient sufficient nitrous oxide to produce partial an- 
esthesia, then with a drill quickly opening into the pulp-chamber, 
and lacerating the pulp well up the canal with a probe or smooth 
broach. Instantly afterward a pellet of cotton, saturated with 
carbolic acid, is forced up the canal, and, if possible, left until 
the next day, when the pulp will be found in a coagulated mass 
that is easily removed entire. 

Devitalization of the pulp as just described is practicable only 
in teeth in normal condition. In acute inflammation, after 
laceration of the pulp, warm water should be gently injected 
into the pulp-chamber, and sedative agents then applied. Subse- 
quent treatment should be such as will complete the devitaliza- 
tion and extirpation of the pulp. 

Excision of the crown and instantaneous extir- ^^Q- i- 

pation of the pulp is practiced by many as follows : 
Two parallel grooves are cut opposite to each 
other, through the enamel, deep into the den- 
tine, one on the labial portion of the tooth and 

the other on the palatal wall, close to the gum, C^^-^^ ^^=^ 

with a rapidly revolving rubber and corundum 
disk (Fig. 1). Then with excising forceps, 
the cutting-edges of which are inserted in these 
grooves, the crown is quickly severed from the root (Fig. 2). The 
pulp either adheres to the excised crown, leaving the canal empty, 
or remains in the root, fully exposed. In the latter case, a pointed 
piece of orange wood, previously cut to fit the canal, and satur- 
ated with carbolic acid, is quickly driven with a blow into the 

25 
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Fio. 2. 



Fio. 3. 



pulp toward the apex of the root (Fig. 3). When the wood is 
withdrawn, the pulp usually adheres to it; if not, the wood is 
instantly re-inserted, cut off and drilled out with the pulp, using 
Gates-Glidden drills in the upper portion of the canal. In this 
operation, it is claimed, only trifling pain is experienced by the 

patient, as the pulp is paralyzed by shock in 
the excision of the crown, or by being forced 
upward toward the foramen and against the 
walls of the canal. 

The objections to this operation are, that 
if the pulp is not successfully extracted entire 
with the wood, the canal be- 
comes filled with clotted blood, 
which is difficult to remove 
from the extreme end ; also that 
the root and socket are jarred 
by the forceps in excising the 
crown; but, expertly performed, 
it is advantageous in many 
cases, though it must be confined 
to pulps in normal condition. 
Devitalization with Arsenious Acid. — The methods of devitalizing 
previously described are applicable principally to the pulps of 
incisors and cuspids. In the posterior teeth, which do not so 
well permit the heroic treatment, recourse is had to arsenious 
acid, notwithstanding the numerous objections to its use. Two 
theories as to the mode of its action in devitalizing are widely 
entertained : First, that by producing irritation of the pulp it 
causes its expansion, which stops circulation by strangulation at 
the foramen ; the other is thrombosis.^ 

This theory of thrombosis accounts for the gradual devitaliza- 
tion of the pulp toward the foramen, aud is very likely the true 
explanation. 

Whatever the action of arsenic on the pulp may be, it always 
causes an infiltration of the tubuli of the dentine with certain 
constituents of the blood, probably the liquor sanguinis. The 
residue of the infiltration, after the devitalization of the pulp, 





*See Dr. L. C. Ingersoll's " Dental Science, Questions and Answers," page 96. 
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remains in the tubuli, and increases the difficulty of producing 
an aseptic condition of the dentine. It is asserted that arsenic 
produces devitalization of the fibrillse as far as the cementum, 
and, in some cases, even involves that tissue, while in instanta- 
neous extirpation of the pulp the vitality of the dentine is to 
some extent preserved by the circulation it receives from the 
cementum. 

Practical experience, however, shows that instant devitaliza- 
tion or extirpation is the most satisfactory in general and final 
results. Arsenic, when used, should be applied directly to the 
pulp in the smallest quantity possible to effect its devitalization, 
and securely sealed in the cavity. The application should be 
kept in position no longer than is necessary to effect the devitali- 
zation of the pulp. 



<»^ 






*!'^t$ 






§§€•" C 



".^*=»» 

'•^ 

«&.- 












/f/ 



^4^1 



CHAPTER III. 

PULPLKSS TEETH,— THEIR TREATMENT AND DISINFECTION. 

The treatment of pulpless teeth or roots conaiata in as thorough 
a performance as poasible of the following operationa : 

Ist, Removal of the contents of the canals, 

2d. Disinfection of the root-canals and the dentine, and the 
establishment of permanent aseptic conditions by mummification 
of the contenta of the tubuli. 

3d. Closure of the apical foramen. 

A knowledge of the uauat positions of the root-canals in the 
different teeth ie eaaential for a generally Bucceaaful performance 
of theae operationa, which are greatly facilitated, in crown-work, 
bv the ease with which direct access to the 
root-canala is obtained. (See Plate IV.)* An 
<»pening is first made into the center of the 
pulp-chamber in a line with the root-canala 
riufficient to give free and direct access to 
them, and any remaining portion of the pulp 
removed with broaches. The canals are then , 
guided by freqnent explorations with a fine i 
probe, carefully enlarged with Gates-Gliddei i 
drilla (Fig. 4). At least three aizea — large, 
medium, and small — of drills each for the 
right-angle and the direct hand-piece are required. Very little, 
if any, presaure should be put upon them when in motion, as they 
will move forward of themaelvea. Under preaaure a false passage 

' Plate IT. — Figs, 1 and 2 represent tbe superior and inferior teetli in tran^- 
vene section through the base of the pulp-chamber in the crown, ihowing the 
eotrance to tbe root-canala. 

Figt. 8 and 4 represent the superior and inferJor teeth in transverse section 
through the root-canals as the; diverge from the pul[>-chamber. 

no, bb, te, dd, ff, dd. and ee. Figs. 8 and 4, show the relative sliapea, whether 
circular, oval, or flattened, of the root-canals in tbe teeth th«; severally repre- 
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in a curved root is possible, or the small drill might be broken 
off or forced through the apical foramen with disastrous conse- 
quences, where alveolar abscess did not exist. Neither should 




they be forced into canals closed by calcification. A slight pain 
is usually experienced when they enter the zone of sensibility 
formed by the cementura which composes the end of the root. 
The probe-like points of these drills do 
^"'- ^- not cut, but simply guide the drills, and ^"*- " 
confine them to the line of the canal. 
The use of these drills is condemned 
by some for reasons attributable to their 's 
careless or improper employment, but 
they are indorsed, in experienced hands, 
for their adaptability to the work under 
consideration. 
The cavity of the root-canal having 
, been properly opened up and its con- 
I tents removed, it is syringed out with 
tepid water, and, in case the pulp has 
3n long devitalized, with jieroxide of 
hydrogen, and then dried with cotton. 
The mouth is then jiroperly protected 
with napkins, and a current of hot air 
introduced into the puip-flmnibor by a 
hot-air syringe (Fig, 5), at a tempera- 
ture higher, as it leaves the nozzle, than is comfortable for the 
finger. This heats any part of the crown remaining, and the 
lower portion of the root. A silver probe, coimected with an 
oval-shaped mass of silver or copper (Fig. 6) which has been 
heated to a dull red heat, is then introduced into the root-canal 
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(Fig. 7). As silver possesses remarkable properties as a ther- 
mal conductor, the heat is transmitted to the point of the probe 
very rapidly.^ The probe being inserted as far as possible up 
the canal, the patient is directed to raise the hand as a signal 
should the heat cause pain, when the probe must be moved up 
and down, or withdrawn for a moment. This procedure, follow- 
ing the previous application of hot air with the syringe, evapor- 
ates the moisture and gases from the root-canals and the open 
ends of the tubuli. The heat also acts as a germicide,^ and car- 
bonizes any organic matter the instrument reaches. While in 
this heated and dried-out condition the dentine is saturated with 
an antiseptic agent, which should possess such properties as to 
make its action efficient and its effects permanent. At present, 
experience finds bichloride of mercury — 5-^^ solution — or iodo- 
form most suitable for the purpose.^ When both agents are 
used, the sublimate solution should be applied first, then the 
iodoform, after the canal has been dried. Iodoform is most 
conveniently applied in a saturated solution in sulphuric ether. 
Carbolic acid and like agents are being discarded for various 
reasons, among which are their inefficiency and their eventual 
absorption from the dentine. 

After one or more treatments in the manner described, the 
canal is dried and the foramen closed. Of the many materials 
used for the purpose, gutta-percha is most approved. When 
used in the form of chloro-gutta-percha, a good method is to dip 
a few shreds of cotton in the solution, press out the surplus, and 
gently pack (not push) them lengthwise into the extremity of the 
canal. Cotton so prepared is incorruptible, and when properly 
inserted it effectually closes the foramen, obviates any danger of 

^ As a test of the thermal conductivity of silver, heat the oval portion of this 
instrument to a dull red heat, and place the point of the probe, which is as fine 
as a broach, in a little water on the end of a cork. The water will boil and 
evaporate in a few seconds. 

'To accomplish the same end, Dr. Register uses fine tubes of platinum, through 
which hot air is forced, but this is hazardous near an open foramen, less effective, 
and less convenient than the method detailed. 

' lodol or the dental tincture of iodine can be used in place of iodoform should 
the odor of the latter render it objectionable. A small quantity of oil of winter- 
green added to the solution aids in disguising the odor. 
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air or the solation of gutta-percha being pressed through, and is 
easily removed should any subsequent condition require it. The 
canal is then filled with gutta-percha or any other material 
preferred. Ordinary gutta-jiercha should be used to close a 
foramen when an abscess has just been treated by injectiiig 
through it. 

Successful treatment of pulpless teeth depends not on " imme- 
diate root-filling after extirpation of the pulp," but upon rmme- 
diaJte roof-jUUfg after producwg a thorough aseptic condition of the 
canaU and dentine. 

Ample room should be left in any root-canal which is to 
receive the post of a crown, as any part of the canal not occu- 
pied by the post will be filled by the retaining material. 

A pulpless tooth presented for crowning, the roots of which 
have been treated and filled in some previous operation, should 
be carefuUv examined, and if auv doubt is entertained as to its 
hvsrienic condition it should receive the antiseptic treatment 
above described, as the ultimate success of crown-work depends 
largely upon the thoroughness of these preliminary operations. 



CHAPTER IV. 

CHRONIC ALVEOLAR ABSCESS. 

Many teeth and roots presented for crown-work are affected 
with chronic alveolar abscess. A general description of an 
effective method of treatment is therefore properly associated 
with a discussion of the subject. 

The cause of chronic alveolar abscess will be found in a con- 
tinuation of those conditions which originally produced the acute 
form. The tooth or root being pulpless, septic gases, generated 
by the decomposition of organic matter in the root-canal and in 
the tubuli of the dentine, find an outlet through the open foramen 
into the apical space, causing pericementitis and formation of 
pus. The general treatment consists in the removal of all septic 
matter and gases from the root-canal and dentinal tubuli, the 
destruction of the pus-sac, the application of suitable therapeutic 
agents, and the adoption of measures to prevent further formation 
of pus. 

Chronic alveolar abscess is usually found in the following 
forms: 1st. Abscess with a fistulous opening in the gum, and 
accessible through the root-canal and foramen of the root. 2d. 
Abscess with fistulous opening but not accessible through the 
apical foramen. 3d. Abscess from which pus discharges through 
the apical foramen and root-canal with no opening through the 
gum. 

In the treatment of abscess of the first form, the canal should 
be enlarged as described in the treatment of pulpless teeth, and 
the foramen opened, if possible, with a smooth broach without 
the use of a drill. Tepid water is then forced through the 
foramen with a fine-pointed syringe (Fig. 8) introduped well up 
the canal, and packed in with gutta-percha, or pumped up with 
cotton on a broach until it passes into the abscess and out 

8 88 
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through the fistula. Peroxide of hydrogen is next used in the 
same manner, until it ceases to foam as it passes from the abscess. 
Aromatic sulphuric acid, either pure or diluted, is then applied 
as a germicide and powerful astringent. 

In abscesses of the second form, where it is impracticable to 
treat through the foramen, the canal should be thoroughly disin- 
fected, and a direct opening into the abscess effected by the track 
of the fistula, enlarging it if necessary. The abscess should 
then be thoroughly injected with peroxide of hydrogen and 
afterwards with aromatic sulphuric acid, by introducing the fine 
point of a syringe into its deepest parts. The fistula must be 

kept open by inserting in it, at each 
injection, a strand of twisted cotton 
saturated with oil of cloves, the pa- 
tient being directed to remove it in 
a few hours, or the next day, for 
which purpose the end should be 
left protruding. When the apical 
foramen is open, one injection is usu- 
ally sufficient to cure an abscess ; but 
when the foramen is closed and the 
abscess is treated through the gum, 
several injections are sometimes ne- 
cessary. 

In case of " blind abscess," first 
clean and disinfect the root-canal, 
then at intervals inject the abscess 
through the forainen with peroxide of hydrogen until the for- 
mation of puB ceases, placing cotton saturated with oil of cloves 
loosely in the canal to exclude foreign substances. Should this 
treatment fail, an opening through the gum into the abscess must 
be obtained either with a lance and drill, or a trephine, and the 
aaiae oourse pursued as in the first form of abscess. 

An entrance into the apical space can be made almost pain- 

V in the following manner, as described by Dr. G. V. Black :} 

mnocNis membrane is first dried at the point at which it is 

nakfi the opening, and napkins are so placed as to 

of Dentistry, voL i, pag« 9^ 
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[keep it dry. Tuen a plugging-inatrument with feirly sharp 
I serratioiiB and of convenient shape ia selected. The point of 
I this 18 dipped into a 95-per-cent. aohition of carbolic acid, and a 
I drop conveyed to the mucous membrane; this will at once pro- 
I duce a white eschar. Then a slight scratching motion with the 
' serrated point ia begun, with the view of removing the tissue 
that is whitened. This is continued until the carbolic acid is 
L thick with the debris of the tissue torn up, then it is dried out 
I and another drop added, as before, and the process continned. 
I This is repeated as often as may be necessary, going deeper and 
[ deeper into the tissue ia the desired direction until the bone ia 
1 laid bare. Then a fresh drop of the acid is placed on the bone 
I and the periosteum carefully raised over a sufficient space ; then 
J with a sharp chisel cut through to the peridental membrane. 
[ This will generally cause some pain and some bleeding, but 
I after giving a little time for this to cease, and adding more of 
3 acid, the apical space can usually be reached without diffi- 
culty. No blood should be drawn at any time during the opera- 
' tion, except in penetrating the wall of the alveolus. In doing 
this uo tissue is removed until it is anesthetized by the carbolic 
acid. This ia a little tedious, but it is almost painless, and the 
general effect ia usually better than by other modes of penetrat- 
ing the apical space. The carbolic acid has the effect of modi- 
fying the pain, and the opening left does not close so readily." 

After the abscess baa been cured, the root-canals are treated 
and filled as described on page 29. 

In place of aromatic sulphuric acid, if preferred or should the 
case suggest it, either carbolic acid, the sublimate rjolution (niW)i 
or any other suitable therapeutic agent can be used, but most of 
them mil be found less prompt and less effective, especially if a 
slightly necrosed state of the wall of the alveolus exists.' 

Ampulalioii nf the Apex of a Root. — In long-neglected alveolar 

abscess, the pus-cavity oeeaaionally involves the alveolus in such 

I a way as to destroy a considerable portion of the pericementum 

'For an extensive conaideniUon of this subject the reader is referred to Dr. J. 
'. Farrar'g arliclaa on "Sulphuric Acid v. Creaaote in Treatment of AWeolar 
r ib>ee8»," commencing Dental Cosmoa, vol. xi, No. 7, and Dr. G. V. Black's 
urticle in tbe " American System of Dentistry," vol. i, page 9^0. 
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of the end of the root. The cementum of that part is conse- 
quently devitalized, and the portion of the root affected becomes 
degenerated in structure, and saturated with septic matter. In 
this condition it acquires the character of a foreign substance, 
proves a constant source of irritation, and defies all efforts of the 
membranes to perfectly inclose or encyst it. 

In such cases amputation of the portion of the 
root which is denuded of pericementum is the 
best course to pursue. An opening is made in 
the soft tissues above the affected part with the 
lancet or trephine, and gradually enlarged with a 
tent of lint or cotton until the diseased territory 
is fully exposed (Fig. 9), when the devitalized end 
of the root and any necrosed bone in the territory 
are removed with a fissure-drill, and the end of 
the root smoothed. The root-canal is then closed 
with gutta-percha passed through from within, the 
surplus being trimmed off on the outside. Cocaine 
can be used in this operation. 
The orifice of the cavity in the gum should be kept open until 
the cavity is filled by granulation. When the healing process is 
completed, crown-work can be proceeded with. 

The amputation of roots requires skill and experience, and 
had better be confined to the incisors and cuspids. 




CHAPTER V. 
"SHAPING TEETH AND ROOTS FOB 0EOWN-WORK.~ 

The principles governing the proceas of shaping a natural 
crown or root for any style of artificial crown with a collar 
attachment require that the cervical portion of the natural crown 
and root should be given a form that has longitudinally-parallel 
sides gauged to the line of the periphery of that part, and that 
any of the coronal section present below it shall be reduced at 
least sufficiently in size to come within this line. Such a form 
is necessary to admit of a perfect adaptation of the collar. 

The coronal section of a natural crown to be prepared is 

usually tirat ground on the occluding surface with as large a 

corundum-wheel as the ease will conveniently admit (Fig. 10). 

Fro. 10. 

Oil Oli Oil 

Molars and bicuspids for all-gold crowns should have enough 

substance removed to make a small space between them and 

the antagonizing teeth. The approxiraal surfaces are removed 

straight from the cervical border to the occluding surface, using 

rubber and corundum disks (Fig. 11) and files, and last of all, 

as injury to the approximal teeth is then more easily avoided, the 

I labial and palatal portions, for which small corundum points 

I (Fig. 12) and wheels are best adapted. The corners are then 

1 rounded. The cervical portion, which includes th^junction of 

Lthe dentine and enamel, is trimmed so that the sides as illus- 

litl«ted at A, Fig. 13, are level and parallel with the line of the 
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root, and as deep as the collar 18 to be placed (Fig. 14). For 
this purpose, small corundum points, trimmers, and files can be 
used. Fig. 15 illustrates adrill, whicli in the ordinary hand-piece 



I miTTTI 



or in the right-angle attachment will easily and quickly accom- 
plish this. Fig. 16 illustrates another form which can be used in 
a hand socket, or by revolving it rapidly with the engine. The 
points should be tempered very hard; files shaped as shown in 
Fig. 17 are useful in rounding angular portions. 

In pulpless teeth, the use of excising forceps should be avoided 
unless the parts admit of it without serious shock to the root. 
The best plan is to make a succession of holes across the portion 
to be removed with a spear-shaped drill, and then cut between 





Fio. 14. FiQ.15. Fio. 16. Fio. 17. Fio. 




the holes with a fissure-bur or corundum disk, which will permit 
of easy removal of the part (Fig. 18). 

Ill preparing incisorrt and cuspids for gold collar crowns with 
porcelain fronts, where the pulp is to be preserved, the labial 
surface and incisive edge should be ground down as much as 
possible w^fhout exposing the pulp or subjecting it to irritation ; 
the palatal portion at an angle from the cervical border to the 
incisive edge, enough to level its prominences of contour and 
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form a slight space between it and the antagonizing teeth (Fig. 19). 
Pulpless incisors and cuspids should be ground to the margin 
of the gum at the labial portion, and slightly above the margin 
on the posterior half (Fig. 20). Bicuspids which are to have 
porcelain fronts are given the same general form (Fig. 21). 

Bicuspids and molars with or without pulps, for all-gold crowns, 
should have as much of the natural clrown left as possible, as it 
offers a form of attachment for the artificial crown which is 
more secure and more convenient than is attained by any other 
method (Figs. 22 and 23). 

For the porcelain system, incisor, cuspid, and posterior roots 
are usually ground level with the margin of the gum. The palatal 



Fig. 21. 



Fig. 22. 



Fig. 23. 



Fig. 24. 
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portion is favored in some cases by leaving it a trifle above the 
margin. The root-canal is shaped to the form of the post or pin 
so that it shall fit it tightly. For details see the articles on the 
Bon will and Logan crowns. The occluding edges or surfaces of 
antagonizing teeth should be removed suflBciently to allow ample 
space for the artificial crowns or to favor them in the act of occlu- 
sion. Corundum or composition wheels or points should be kept 
wet and cool in these and other operations in the mouth. 

Special Preparation of Badly Decayed Teeth or Boots. — The tem- 
porary exposure of the end of a root or of the cervical portion of 
a crown for the purpose of facilitating or simplifying a crowning 
operation, especially in the adaptation of a collar or band, is 
effected by inserting in the pulp-ehamber or the root-canal a 
piece of gutta-percha large enough to admit of a portion l)eing 
brought over against the investing membranes, to compress them 
for a day or more. Where a secure attachment for the gutta- 
percha cannot be obtained, a plug of wood should be inserted 
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temporarily in the root, and the gntta-percha held in poaition by 
boing packed around it. The root can thus be exposed to the 
border of the alveolar process if desired. In bicuspids and 
molars, wlien decay extends up on the cervix farther than will 
the edge of the artificial crown or the collar, the gums should 
be pressed up with gutta-percha, the decay removed, retiwn- 
ing-pits for a filling made, and the cavity filled with amal- 
gam shaped to the contour of the tooth (Fig. 24). In incisors 
and cuspids, when extensive decay has destroyed a portion 
of the side of the root, a tight-fitting tube made of a metal to 
which amalgam will readily adhere, and of such size as will ad- 
nnt the piu of the crown, can be inserted up the root-canal and 
the upper end cemented in with oxyphosphate and the lower 
with the amalgam forming the filling on the side of the root. Id 

Fio. 25. Pio. 26. Fio 27. 
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suoh a case, the piu supporting the crown sbontd be tapered at 
the end, and inserted in the canal as deeply as possible beyond 
the end of the tube. Additional strength is thus obtained by 
a distribution of the leverage along the whole line of the root, 

TVhen a gold eap-crown is to be adjusted on a badly broken- 
down ttH>th or root, a post of silver or iridio-platinum wire should 
be formed to fit the root-canals £is shown in Figs. 25, 26, and 27, 
with a piece of silver soldered crosswise. The post should then 
be barbell and the point first fastened in the root with a little 
oxyphosphate, and the crown portion built down about two-thinls 
of its Itugth with a quick-setting amalgam. Thi^ when hard 
should be shaped and then roughened to furnish a better at- 
tachment for the cement with which the crown is set. Screws 
can be used as posts to support the amalgam if preferred. As 
the artiticiat crown hermeiically covers all the amalgam, the ex- 
isting prejudice against its use cannot apply to this methi.>d. 
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ARTIFICIAL CROWN-WORK, 



ARTIFICIAL CROW:S^-WORK. 

Artificial crown-work affords extensive facilities for restoring 
the crowns of natural teeth, and furnishes means of support for 
bridge-work. 

Two general systems are presented — the porcelain and the gold. 
The porcelain system includes porfcelain crowns with metallic 
attachments, with or without collars, and the gold system gold 
crowns with porcelain fronts. 
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CHAPTER I. 



PORCELAIN CROWNS. 



PoRCBLAiN orown-work is practiced by many dentists almost 
exclusively, excepting only the occasional insertion of a gold 
cap-crown on a posterior tooth. The reasons for this are, the 
intricate character of the construction of gold crowns, and the 
objection to crowns with bands or collars. 

The advocates of the all-porcelain system claim for it natural 
appearance, restoration of contour, strength, and cleanliness, 
together with simplicity of construction and easy adaptation and 
attachment to the root, to which the crown is hermeticallv sealed. 

Porcelain crowns are made in two «wneral stvles. In one 
the crown is attached to the root by a pivot, post, or screw, 
one end of which is cemented in the root and the other in the 
crown. Such are the Bon will. Gates, Foster, How, and Howland 
crowns. In the other style, one end of the pivot, or post, is 
baked in the porcelain when the crown is made, and the other 
end cemented into the root when the crown is adjusted. The 
Logan, Brown, and new Richmond are of this class. 

Special advantages are claimed for each of these several forms 
of crowns. A sreneral knowled^^ of the different methods is 
therefore essential to determine the adaptation of each to the re- 
quirements of a case. 

The prqpuatory treatment of the roots respecting the process 

iiidiiig, trimmings and shaping, is nearly the same tor all 

B crowns. Exposing the end of the rvN>t, by pre:5sing the 
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I gum away from it with gutta-percha preliminary to the operation, 
. will greatly assist the operator, by enabling him to avoid acei- 
\ dental laceration of the adjoining membranes, and the annoyance 
[ attending their bleeding, besides permitting him to carefully 
L study the adjustment and cementation of the crown. Crowns in 
\ which the post is cemented will first be described, 

THE BONWILL CROWN. 

This crown, being cue of the first introduced in improved 
I porcelain crown-work, has been very extensively used. The 
I process of its adjustment and insertion is explained in a lengthy 
I article by its inventor and advocate. Dr. "W. G. A. Bonwill, from 
f which the following is presented : 

■' These all-porcelain crowns have three distinctive features, 
I a concave or countersunk base; a triangular opening from the 
1 base to a point at or near the cutting-edge of the incleorc, the 
I base presenting to the labial surface (at its upper portion this 
I groove is enlarged) ; a peripheral margin or border resting 
I perfectly flat on the root, the concavity of the base on the palatal 
i being at a much more acute angle than on the approxiraal 
)s. An anchorage is made in the incisors by a depression or 
undercut between the labial and palatal surfaces, opening on the 

iter. In the bicuspids and molars the retaining- pits are nearer 

e gpinding-surfaM. 
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Fig. 28.— SrscUonal riaw of an incisor orowii, from 
IMinl opening on palatal BQifoce. the ooaiuBL Iibsb, hb 
mfstoata. nith ihB Biact relatione. 

?\g. 2B.-PBl»tal view of same tooth, a ia Ihn ei 
packinjnroaodlhopin. Thedo(t«d lines showtha r 

Pif. ao.— Orlniiiug-surfiicB tIbw of a Bnpsrior raol 
buocal and iiaiaCal eideB. 

Fie. 31.— Same view of an in foriiir molar with Ihe ] 

Ftgi. 32 and Xt.— Seotional view nf h molar and 
and their nilBtionB with the unniral base. 

Fi«. al.-Secti00fl1 view of an ineijor root. 5h"wln( 
■bown in Fig. a. 
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'' It 18 not necessary that tlie face of the root should be flat ; it 
may be either concave or convex. The concave base of the 
crown prevents the amalgam from escaping under the heavy 
pressure exerted to force it into position, and in impacting the 
amalgam and expressing the mercury. It allows of a dense 
body of material around the metallic pin, giving the equivalent 
of a pin the whole diameter of the base of the crown. It 
leaves no joint, the crown and root being continuous. The 
amalgam is so thoroughly hardened at once by impaction in the 
double concave of crown and root as to make a very firm opera- 
tion. It prevents any possibility of the crown's twisting upon 

Fio. 85. Fio. 37. Fio. 88. Fio. 39. Fio. 40. Fio. 41. 
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Fig. 35.— End view of a canal prepared for the improved combination -metal pin. 

Fiff. dd. — Rnd riew of same canal as in Fig. 35, prepared for a triancular pin, showing how 
much more of the mesial and distal saiinces hare been cot away from it than in Fig. % for the 
improred pin. 

F^. 37.— S«cti<mal riew of an incisor crown and root, with the improred pin in its relative 
pcettkm to each.^ with the depressi<ms made by wheel-bar. 

Fig. 3S;.— Sectional view of a superior molar, with the large angular pin in palatal root and 
two square pins in the buccal roots, one being shorter and not passing through the crown. 

Rg. 39. — Block of a molar and bicuspid, showing the countersunk holes for pins in the molar, 
and the hole in the mesial side <^ the second bicuspid where a pin is alloyed in and set into a 
decayed cavity in the distal surfitce of the first bicuspid, being held upon the molar roots and 
attached to the bieuapid by the alloy. 

Fig. -10. — Side and end view of the largest siie angular combination-metal inn with the 
stamped serrations.^ The square pins are without serratioBS and double-pointed, made of the 
same metal and of equal thickness throughout. 

Fig. 41. — ^The smallest -siied wheel -bur for grooving the canals for anchoring the pin and alloy. 

^ The sectional views of the incisor and molar, giving the relative position of 
the pins in the crowns and roots, shoQld show pins of larger size. The pins m 
famished should be filed down but little. It is not absolutely nceenarr that so 
many serrations should be made in the canals by the whceUbor for retaining the 
amalgam and pin as are shown in the sectional Tiew of the root of an incisor. 
While no serrations are shown in the roots of the molars, it is understood that all 
the canals must have the serrations. The square pins in the canals need no serra- 
tioDSw At the point where they occupy the countersink in the crowns, make twu 
or three very slight cuts on the edg^ with a sharp file. The ends can be left blunt. 

'TkeM pins are now made without serrations. When amalgam is used for se- 
cniiiigtliem, they become amalgamated and firmly united. 
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tihe pin and root. In the event of fracture of the crown, the 
convex surfece of amalgam on the root makes the eubatitution 
of a new crown an easy operation. It enables the operator to 
fit the crown in much less time; it allows a proper position to 
be given t-o the pin, with less danger of fracture thereft-om ; it 
permits of a larger quantity of amalgam in the crown, and is 
capable of bearing greater strain; it makes the permanent sue- 
0688 of the operation probable, from the fact that it is absolutely 
jointless, and secures immediate sohdity. even while the amal- 
gam is aemi-plastic. These crowns are capable of resisting the 
force of biting or mastication, because they are supported nearly 
to the cutting-edge or grinding-surface, the triangular opening 
from the concave base nearly to the cutting-edge allowing the 
pin to be imbedded in the labial face of the crown where there is 
the greatest amount of porcelain. 

" The amalgam to be used as the medium of union must set 
quickly and be very hard. Thus far I have found nothing better 
than the alloys I have specially prepared for this line of work, 
and, though they are costly, the superior results obtained by 
their use amply repay the cost. I use No. 1 generally. If mixed 
thick, it will set so quickly that the operator tnust work rapidly 
to prevent its being wasted. In incisor cases I use No. 3 at the 
gum line, and make a close joint. 

"The simple device which I have called an adjuster' is avery 
useful adjunct in the operation. It requires considerable force 
to set one of these crowns according to directions, — a force which 
'Caanot be applied with a mallet without danger of loosening or 
displacing the crown. Steady pressure with slight rotation will 
Lcarry the crown into place, if the amalgam is not too hard or 
is not too much of it. I would advise you not to attempt 
ito set a crown without one of these adjusters or its equivalent. 

A crown can be mounted upon almost any root if the alveolar 
'process has not been too much absorbed. 

It is an advantage in every wa}' to take an impression of the 
root, either with plaster or modeling composition, to get the size 
siad shape of the crown. The articulation by a bite in wax is 

[U&Uy important. 



' For descfiptioi 



" CeaiBntation. " 
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" If the patient exposes the gums much in speaking or smiling, 
the root may be cut down with the bur or corundum- wheel be- 
yond the free edge to conceal the joint. With bicuspids and 
molars it is not necessary to go below the gum ; a joint well 
made will not be observed, and the strength of the root will be 
preserved. If the root is decayed below the gum, after removing 
the softened parts, fill it with alloy ; if it be split or have very 
thin walls, a platinum band can be made separate from the 
crown. This will seldom be necessary, as the pin, anchored 
high up in the root, will be its equivalent. 

" In preparing the canal, use first a small-sized, spear-shaped 
drill, carefully following the natural channel. Then follow with 
a larger one, taking care not to cut through the root near the 
apex. On the mesial and distal sides cut away but little, as there 
is where fractures are most liable to occur. The canal can be 
very tapering and yet hold the pin, if the undercuts or grooves 
are well made all along the walls from the apex out. There 
need be but very little space around the pin. The mouth of the 
root should be countersunk the same as the base of the crown, 
in order that the amalgam may extend to its very edge, leaving 
no dentine exposed. The smallest-sized wheel-bur may be used 
to make an interrupted female thread at various points along the 
canal to hold the amalgam. By all means save all the walls of 
the root possible. The face of the root may be flat or concave, 
according to indications. In most cases it had better be flat. 

" The crown to be inserted should be inspected closely, as the 
retaining undercut in the incisors and the depressions in the bi- 
cuspids and molars may not be well defined. If not, the crowns 
are liable to work loose. If the base has been ground off" in fit- 
ting, the edges should be beveled again to a fine margin with a 
corundum-point. The crown should be fitted to the root in 
the mouth, not to the plaster cast. The articulation should be 
clear, to avoid displacement. The pin should be as large as the 
previously prepared canal will admit. The pin must in every 
case be fitted, and in fitting it file only on the plain sides. The 
serrations in the large pins need not be touched. Leave the end 
sharp, to offer the least resistance in passing through the amal- 

m. The. end of the pin to be passed into the crown needs 
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iry little alteratioa. The crown being open on the palatal sur- 
,ce of the ineisora, permits a blunt-pointed piii to go up to its 
place. The middle of the pin should not be interfered with if it 
be avoided. It is well to cut the pin a little short for in- 
isors, 88 it may not get pushed entirely up in the root through 
[the amalgam. The small square pins are used in the bifurcated 
lots of bicuspids and in the buccal roots of molars. They can 
'be sharpened at both ends, but the outer end wil! not require so 
'.inuch sharpening. The palatal roots of molars will generally 
ike one of the largest thick pins, with one square pin in the 
largest and most accessible buccal root. Each canal should have 
apin.if the canal can be reached and properly prepared to rei'eive 
it, even though the pin has to be ao abort as not to pass through the 
hole in the crown. If it enters the counteraunk base it will sup- 
port the root. The lower molars will require two of the largest- 
sized thin pins. As the support of the root is dependent upon 
the size of the pin and the depth to which it is inserted, the 
lingle-rooted teeth should have the very largest thick pin. If the 
.root is thin on the mesial and distal sides, the thin, angular pin 
lis to be preferred. When the pin is thoroughly set it is hard to 
"racture the root. The crown should go on easily and correctly 
'over the pin, special note being taken of the position of the 
latter in the canal, 80 that it may be returned at the same angle. 
Ordinarily these large pinn do not have to be bent. If necessary, 
it had better be done with a hammer, and before the mercury 
touches them. The pin should have free movementin both root 
iHid crown. Should it be discovered that the pin is too longatter 
it has been packed in the root, it can be cut off with sliarp for- 
ceps, pressing them up against the pin to prevent displacement. 
It can be sharpened subsequently with the corundum-wheel. 

To insure an amalgamation of the pin with the filling, brighten 
the surtBce of the former before inserting. In the buccal roots 
,6f molars the pins need not be inserted more than a quarter of 
inch, or even less, in some oases. 

"The roots, crown, and pins being in readiness and arranged 
the table, so that no mistake may occur from getting the pin 
e wrong position, and the appliances necessary for the opera- 
being at hand, the alloy preferred shonld be mi.\ed a little 
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thinner than if intended for a filling, especially where the root 
has a long canal. The shorter the canal, the thicker the amal- 
gam may be mixed. Mix only enough at one time for one root. 
Put enough amalgam in the canal to nearly fill it, but do not 
pack it ; force a steel pin made for the purpose, of about the 
same size as the pin, to make way for the easier insertion of the 
latter. Then grasp the pin with suitable forceps, and carefully 
but steadily press it up to its destination. If you cannot suc- 
ceed in doing so, remove it, and again use the steel pin. When 
in place, use an instrument with a point small enough to pass 
between the pin and the root, and pack by tamping the amalgam 
around it. A piece of bibulous paper placed over the point of 
the instrument will assist materially in carrying the amalgam 
before it. Before the amalgam has become too hard, replace the 
crown to determine if the pin is in proper position ; if not, it 
can be crowded to one side or the other with the tamping-tool. 
Should the pin be found to be rather long, it can be ground off 
with the corundum-wheel, holding it meanwhile with the forceps. 
No attempt should be made to bend the pin after it has been 
amalg^tmated, for fear of breaking it. If any amalgam has been 
left,\ind it is still plastic, it may be packed around the pin at the 
base of the root, using the bibulous paper as before directed. If 
not, mix again to complete the operation. Bank up the amalgam 
on the root high enough to fill the base of the crown. The crown 
should now be tried on, and forced home with an adjuster 
adapted to the case, removing the surplus amalgam if too much, 
or addin«r if not enousrh. Remove and drv the crown, and fill 
up simply the undercut cavity near the cutting-edge if an incisor, 
or the depressions in the erv>wns of bicuspids or molars, allowing 
a verv little to extend into the cervical base. Xow force it home 
with the adjuster. Free mercury will be squeezed out on the 
palatal surtu^^, which should be wiped off. Now hold the crown 
in phKv with the fingers, with the bibulous paper under the 
tamping-iustrumeut, and consolidate the amalgam around the 
point of the piu in the crown, absorbing any free mercury which 
apj>ears there. The excesj> of alloy at the joint must now be 
removed, care being taken to press the crown up while this is 
being done. The amalgtiru packed around the piu iu the crown 
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on the palatal side should be as stiff as may be to work readily. 
It is well to leave over some of the first mixing for holding the 
pin, and this will be about right for consolidating about this 
point. 

" If in a bicuspid or molar crown the pin should come so far 
through as to interfere with articulation, it may be ground off 
with the corundum-wheel while the crown is firmly held. 

" The case can now be dismissed, with directions for the patient 
to return the next day, in order to make sure that the articula- 
tion is correct and to dress off the joint between the crown and 
root, which may be done with a small round-headed bur. 

" There are some cases in which the root cannot be tilled with 
anything; if in a molar, the pulp-chamber can be relied upon to 
hold a headed pin or pins. When a tap-hole is required in the 
root it can be made low down and at an acute angle, and the 
amalgam pa-cked around the root-canal above the tap. 

" Should an artiticial crown be broken, another can easily be 
substituted, by burring off any excess of amalgam, and using 
fresh amalgam, mixed thin, to allow of ready adjustment. 

" Lower incisor roots, which have hitherto been abandoned to 
the forceps, can be crowned by this process. 

" Two crowns can be inserted on the root of one large molar 
with the assistance of the decayed approximal surface of an 
adjacent tooth (see Fig. 39)." 

THE HOW CROWNS AND METHODS. 

These crowns are the invention of Dr. W. Storer How. There 
are two styles, — four-pin crowns for incisors, cuspids, and bicus- 
pids, and porcelain dovetail crowns for bicuspids and molars. Each 
form embraces some novel features. Dr. How's methods, being 
general in application, are used in inserting other forms of crowns. 

The following are Dr. How's descriptions and illustrations of 
bis methods and crowns : 

" The Four-Pin Crown. — The difficulties and uncertainties in 
mounting artificial tooth-crowns on roots, by either old or new 
methods, led me to a careful study of the problem, and resulted 
in a nearly simultaneous devising of several new forms of 
crowns and appliances for setting them, as well as a perfected 
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motliod of performing the operation of fixing a peculiar screw- 
post (,Fig. 42) in a root, and also a novel process of attachiug 
Pio u '''"^ orown to the post. At present I will describe y\q. 45. 
simply the four-pin crown (Fig. 43) and the sue- a 
Ctfssive steps to be taken in mounting it. I 

**1. When the root is in proper condition for 
mounting, measure the depth of the canal by 
moans of the canal-plugger and its flexible gauge 
(Fig. 44), and fill the canal at and a short distaoce 
from the apex of the root, keeping the gauge 
at p<.>sitioD to show the full length of the canal and 
also the distance to which it has been filled. 

" 2. Cut off the root-crown with excising forceps 
and a round file, down to the gum mai^in, and with 
Uirrel bur N^o. 241 cut the labial part of the root 
fairly uuder the gum without wounding it. 

Pia. Jl Fi«. 4-1. Pio. 4fi- Pio- 47. Fie. 4a. Fic 49. 
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" 6. If the rubber-dam is to be used for a gold or plastic 
backing, put it now over tbe root with Hunter's root-clamp, 
also over the adjacent teeth, and thoroughly dry the canal. 

" 7. Set the tap in its chuck (Fig. 48) a trifle less in length 
than the drill, oil the tap and carefully tap the root to the gauged 
depth. 

" 8. Insert the post in it8 chuck (Fig. 49) to the exact gauge 
of the tap, and tarn the thumb-screw down hard on the end of 
the post, then screw the post into the root, release the thumb- 
screw, unscrew the chuck a half-turn, bend the post until the 

Fia. 50. Pio. 61. Fia. 52. Fiq. 64. 




chuck stands in center line with the adjoining teeth, and unscrew 
the chuck from the post. 

"9. Slit the rubber back from adjacent teeth, tucking the 
flaps out of the way, so that the occlusion may be tried, the 
post excised and ground off until the teeth close clear of the 
post. 

"10. Try the crown on the post, and with disk F grind the 
rib between the neck pins until the crown is labially flush with 
the root margin, using the disk dry and cutting a little at a time 
until exactly flush. 

" 11. Take tbe crown and place the mandrel (Fig. 50) between 
the pins just as the post is to be, and with the pliers (Fig. 51) 
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bend the pins carefully over the mandrel, cutting oft' the pins if 
too long to be pinched in on the mandrel at the sides, observing 
that the pin nearest the cutting-edge is first to be bent (Fig. 52), 
and the opposite pin bent below it on the mandrel, and so with 
the others (Fig. 53). 

"12. Slip the crown over the post, try occlusion, and with 
the post-chuck bend the post until the crow^n is properly aligned 
with the teeth, then with a stump corundum-wheel No. 3 grind 
the neck of the crown to a close labial fit with the root, fitting 
only the portion to be concealed by the gum, leaving narrow 
gaps at the sides to be filled by the backing between crown and 
root (Fig. 54). 

" 13. Grind cutting-edge for occlusion and relation to the 
other teeth, and be sure that the opposing tooth does not strike 
the crown, the post, or the pins. 

" 14. Fix the crown on the post by pinching the pins into 



Fig. 56. 



Fig. 67. 
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the screw-threads in the post with the special pliers for that 
purpose. 

" 15. Finally, pack the backing of gold, or cement, or amal- 
gam, or Wood's metal,^ or — for temporary backing while treating 
abscess — gutta-percha, into all the crevices around the post and 
behind and under the pins, and between the crown and the 
root ; contour and finish thoroughly, so that no ledge or other 
imperfection can be found. 

" Fig. 55 shows in vertical mid-section, an incisor crown 
mounted on a root; the blackened portions of the backing 
serving to define clearly the locking-hold of the backing on the 
screw-post, the crown-pins, and the root recess. 

" Fig. 56 shows in perspective a cuspid crown ready to be 



^ Wood's metal suggested by Prof. J. Taft. 
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slipped over its post, and also a cuspid crown ready for its post 
in the bicuspid root, which has its lingual cusp remaining, and 
Fig. 57 shows these crowns on their posts awaiting the com- 
pleting or contour-backing. 

" When it is desired to contour the backing of a cuspid crown 
to form an inner cusp, or to adapt a cuspid or incisor crown for 
masticating uses, the pins may be twisted together over the man- 
drel, and again twisted tightly over the post as in Fig. 58 ; but 
in some cases it may be better to bend the neck-pins, as in Fig. 
59, instead of twisting them. In all cases the bent pins are to 
be pinched quite hard over the mandrel and post, so that the 
serrations of the pliers will roughen the pins to prevent their 
being pulled through the backing, which should also be carefully 
condensed around the pins and post. 

" When the root is much decayed, the bottom of the cone- 

FiG. 58. Fig. 59. Fig. 60. 






shaped cavity may be drilled and tapped to the depth of a six- 
teenth of an inch, and the post, thus anchored, may be further 
secured by cement in the grooved walls of the cavity and around 
the post (Fig. 60). 

" The screw-posts are made of crown metal, an alloy devised 
for the purpose in order to obtain a stiff post that will permit 
the cutting of the peculiar and extremely accurate thread formed 
upon it, and which will not amalgamate or be otherwise affected 
by any backing-material that may be used. Of course platinum 
or platinum alloyed with iridium may be employed for posts, 
but the crown metal is in every way superior. 

" There are some cases of a class which has hitherto presented 
difficulties that may now be easily overcome by grinding the 
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post flat on the crown Bide after it has been set and bent in the 
root (Kig. 61), so as to be clear of the occluding tooth; and then 
the crown-pins may be bent over the reduced post, the crown 
fitted and ground to clear the opposing tooth (Fig. 62), and the 
backing added in completion. 

" A similar case, in which the opposing tooth and a proper 
alignment require an oblique bending of the pins, is seen in Fig. 
68, while the reverse arrangement of parts is shown in Fig. 64. 
The crown is thus seen to be adapted to a wide range of adjust- 
ments, because its point of contact with the root is at the labial 
portion of the neck, on which as on a hinge the crown may be 



Yu\ 61. 



Fio. 62. 



Fio. 63. 



Fig. 64. 



Fig. 65. 




swung out or in (Fig. 65, dotted lines), over an arc of at least 
sixty degrees, at any point of which it may be quickly and firmly 
fixed. The labio-cervical junction is made just under the gingi- 
val margin, and I usually interpose a thin layer of cement, amal- 
gam, or gutta-percha, or a narrow ribbon or several large blocks 
of soft gold ; the joint always to be made carefully smooth, and 
hid froni view under the free margins of the gums." 

The Porcelain Dovetail Ihoth- Crown. — These crowns are de- 
signed for the roots of bicuspids and molars only, and the process 
of mounting them may be very briefly described. 

'^ Fig. 6Q shows the roots of an inferior molar after the apical 
portions have been filled, the neck recessed, the canals drilled 
and tapped, and two IIow screw-posts firmly fixed therein, the 
ends ot* the posts having been pinched towards each other by 
means of a pair of pliers, so that they will go through the een- 
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tral opening in the crown (Fig, 67). This opening is of a dove- 
tail form, as shown in eross-aection by Fig, 68, where the crown 
is seen in place over the posts on the root. It is thus made 
obvious tliat the crown may be easily put on and off the root in 
the process of fitting the crown-neck to the root-neck, and also 
that, for occlusion, the crown may be ground low on any or all 
sides without destroying the dovetail function of the central 
cavity. When the fitting is completed, and the crown cut so 
short as to be ^ of an inch distant from the occluding tooth, 
amalgam is packed into the neck recess, around the posts, and 
thinly over the cervical margin of the root, the crown put in 
place, and, with thumb pressure, firmly seated. Then test the 
occlusion, and complete the operation by packing amalgam into 




the crown opening, which will permit the forcing of the amalgam 
in all directions, to insure a hrm base for the crow n and iti 
secure dovetail attachment to the posts, as shown b) Fig 68 

" The bicuspid crown (Figs. 69 and 70) is similarly mounted, 
aa may be seen in Fig. 71, cross-section ; the same crown and 
root being shown in contour by Fig. 72. In some instances this 
bicuspid crown may, like the Foster crown, be secured by a 
headed screw, as shown in Fig. 73. The root having been 
drilled and tapped and recessed, and the crown properly fitted 
and articulated, the screw is put through the crown, amalgam 
packed in the crown-groove and around the screw, which is then 
inserted in the root, and tlie crown pressed hard into its place. 
The screw is then turned into the position shown in Fig. 73, 
thus compressing the amalgam or cement in both recess and 
groove, after which the screw-head may be covered with amal- 
gam, cement, or gold, as desired. 

" As a preferable mode, however, the screw-post may first be 
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fixed in the root, the crown adjusted over the post, amalgam 
packed on the root and around the post, the crown seated firmly, 
more amalgam packed in the crown cavity around the post, and 
then a nut screwed on the post, as shown in Fig. 74. In all the 
sectional cuts cement, amalgam, or gutta-percha is to be under- 
stood as filling the cavities in the conjoined roots and crowns. 

Fig. 72. Fio. 78. Fig. 74. Fig. 76. 







" Fig. 75 shows in contour a dovetailed crown mounted on a 
superior molar root in the manner shown by Fig. 68. It is 
obvious that the crown of Fig. 68 might be ground quite down 
to the post ends, and yet be firmly held by the dovetail sides of 
the central cavity." 



Fig. 76. 
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THE GAT'ES CROWN. 

The Gates crown has become identified with the Bonwill, 
owing to its similarity (Fig. 76). It is usually attached to the 
root by a metallic screw (manufactured for the purpose), to which 
amalgam will adhere, instead of the Bonwill pin ^ (Fig. 77). The 

* Dr. Gates originally used a double-ended oval-shaped screw. The How screws 
(see page 62) manufactured by The S. S. White Dental Manufacturing Company 
•fe applicable to these crowns. 
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screw is first inserted in the root and the amalgam packed around 
it. In nearly all roots, at a reasonable distance up the canal, a 
suitable place for fastening the end of the screw can be found. 
Too much force must not be applied in its insertion, as a root is 
easily split. In bicuspid and molar crowns nuts are used on the 
screws, which tit slots in the grinding-aurtace of the porcelain. 
They are screwed into the amalgam or cement, and covered with 
it in the process of cementation of the crown. 

"When it is desirable or necessary to construct a screw ^'o- '^'■ 
for a special case, it should be made of iridio-platinum 
wire (as this alloy, being hard, will well maintain the 
edge of the thread). Gold is unsuitable, owing to the 
action upon it of the mercury in the amalgam, even 
though the amalgam is used " dry." 

In forming a screw a coarse-thread acrew-plate should be used. 
The threads of most screws are cut too fine. 

THE FOSTER CROWN. 

The Foster crown (Fig. 78), which in general form is similar 
to a crown introduced by Dr. H. Lawrence, of Philadelphia, in 
1849, also resembles the Bonwill, but has less concavity at the 
base. The crown is attached to the root by a headed screw or a 
screw with a nut (Fig. 79), instead of the Bonwill pin. 

Fio, 78. Flo. 79. 

Q®iOc38ifl3^ III 

The How screws and instruments (Fig. 80) are best adapted 
for use with these crowns. 

THE HOWLAND CROWN. 

This crown, which is similar in principle to one originally 
introduced by Dr. C. H. Mack, was devised by Dr. S. F. How- 
land. It is attached like the How dovetail crown, with screws 
that are first inserted in the root. It is used only ou bicuspid and 
molar roots, and consists of a hollow porcelain crown, with a 
■cavity in the crown sufficiently large to admit the screw or pins, 
and, when necessary, a small portion of the root (Fig. 81). 
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The method of setting this crown, as described by Dr. How- 
land, 18 to shorten the root even with the gum with a stamp file; 
Fio. SO. fit the crown to the root ; enlarge the root-caoal so that a 
threaded pin of proper size will pass in easily, partially 
R fill the canal with zinc phosphate, and press the pin to 
A its place with pliers. The crowu shoald then be filled 
with zinc phosphate and pressed to its place, care 
being taken to hold it in jioaition until the cement 
sets (Fig. 82). If any operator distrasts the ability of 
zinc phosphate to make a perfect joint, a small quantity 
of silver amalgam or gutta- 
percha can be used to advan- 
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This crown is strong, and 
during its test of several , 
years none have broken so ' 
y far as known. The mode of 
S fastening is strong, and b:ts 
the advantage of two pins when set on a bicuspid having two root- 
canals. It is simple, and when set — no metal being in sigbt — it 
is a ptTtVft imitation of the niitunil tooth (Fig. 83). 

THE LOGAN, BROWN. AND NEW RICHMOND CROWNS. 

These crowns havo their platinum posts or pins baked in the 

body of the porcelain. Tn the Logan crown the baee is made 

Fic. S4. Fie. 85. Fio. 86, Fio. 87. 



h 



y 



coni'av^, to !a,'ilitaio its adjustment to the 
to give the cement a more reliable lonn. 



>nd of the root, and 



THE LOOAN CROWN. 



The base of the Brown crown is convex, and that of the 
I mew Richmond V-shaped, from mesial to distal aide. The 
I preparation of a root for one of these crowns is, in general, 
[similar to that for the Bonwill crown. The root-canal is en- 
llarged, and shaped eo that the post, if possible, at least at its 
ipoint, will fit tightly. Gutta-percha or oxypliospliate is used for 
^cementing in preference to amalgam. 



I 




Tfw LoO'tn Own: 
used, is the inveuti 
mounting is explain' 
by Dr. W. S. How : 

" Fig. 84 shows a superior right central root, an end 



■The Logan crown, now an extensively 
of Dr. M. L. Logan. The method of 
ill all its details in the following article 




ance of the same, and a Logan crown, front view, F\g. 85 ex- 
hibits, at a right angle to the plane of the first figure, the same 
root, ite end, and the Logan crown, side view. In both figures 
the root-canal is supposed to have been first drilled to a gauged 
depth with an engine twist-drill. No. 154, and then enlarged by 
means of a fissure-bur. No. 70, to the tapering form shown ; the 
walls being subsequently grooved with an an oval bur, No. 90. 
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The enlarged section, Fig. 86, shows the crown adjusted on the 
root by means of cement or gutta-percha, which surrounds the 
post and fills all the spaces in the root and crown. Fig. 87 
shows the completed crown. Fig. 88 exhibits a bifurcated bicus- 



FiQ. 96. 



Fig. 97. 



Fig. 98. 



Fig. 99. 



Fig. 100. 







pid root, its end appearance, and a Logan crown adjusted 
to the root. Fig. 89 illustrates the best manner of bend- 
ing the post. Fig. 90 shows a split post, and its adapta- 
tion to a bifurcated bicuspid root is seen in Fig. 91. 
Figs. 92 and 93 exhibit the mode of mounting the Logan crow^n 
on a superior molar root, and Figs. 94 and 95 the same crown 
in its relations to an inferior molar root. 

" The preceding figures clearly present to the mind's eye of the 
expert dentist the essential features of the Logan crown and the 
method of mounting it. 

" The details are as follows : In every instance where a root 
is deemed ready to receive its filling, it should first be measured 
through its canal from the cervical opening to the apical foramen, 
and this may be accurately done with a gauge adjustable on a 
delicate canal-explorer (Fig. 96). The same device serves to 
measure the distance from the apex to which the canal should 
then be filled (Fig. 97). It also gauges the depth to which the 
drill may be carried. The proper degree of enlargement from the 
bottom of the drilled hole will, of course, depend on the observed 
size and character of the root. Every dentist should familiarize 
himself with generic tooth-forms, so that when the length of an 
incisor, cuspid, or other tooth-root is known, he can so nearly 
determine its hidden outlines as to form with precision a corre- 
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Kinding enlargement of the root-oanal, sueh as is shown by the 
Kveral cuta. For preparing the roots, the Ottolengui root^ 
iamera (Fig. 101) and facers (Fig. 102) are very desirable inatru- 
The reamers are made in three sizes to correspond with 
■be Logan pins, With a rooi^reamer of the appropriate size, 
I rootrcanal is enlarged to fit the pin along ita whole length, 
aid so hold the crown firmly i/"lcpnulerit(i/ of the cement. With 
i root-facer a labial slope is given to the root-end, so that the 
pnx>wn neck shall tit under the edge of the gum. Fig. 103 
tbows the method and its result, and the cross-section shows 
tow the cement encases the pin. The suitable preparation of 
I Fia. 101. t''^ bifurcated roots of some 
bicuspids and of all the mo- 
lars is a matter involving ^ ' 
difficulties of an unusual 
character and requiring good \ 
I judgment. The feasibility of 
splitting the post of a Logan 
crown to adapt it to the 
bifurcated root of a bicus- 
pid is shown by Figs. 90 and 
91. This example directs attention to 
the peculiar shape of the post, in which 
ihere is effected such a distribution of 
ie metal that its greatest strength is 
tin the line of the greatest stress that 
will in use be brought to bear on the crown, while the least 
metal is found at the point of the least strain ; the applied part 
I of the post being in outline nearly corri'spondent to that of the 
|,K>Qt itself. The root-canal is likewise conformably enlarged to 
receive the largest and stiffest post which the size and shape of 
the root will permit. 

" The fitting of a Logan crown to a root may be done with a 
t stump-wheel in the engine hand-piece. Using a safe-side 
rowu corundum- wheel (Fig. 104), in the same manner, atibrds 
e greatest facility for the slight touches required to abrade the 
1 cervical borders of the crown, which may by this means be 
me without encroachment on the post. 
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" By the old method of adaptiog pivot-teeth to roots, the 
close fitting of the orowa precluded the use of a plastic packing, 
because its thinness over the surface of the joint made the pack- 
ing liable to break loose under the shock and strain of nae. 
The recess in the Logan crown obviates this defet-t by providing 
a receptacle for a considerable interior body of cement that will 
be deep enough to be self-sudtaining internally, and yet allow 
the pfripberal portions of the root and crown to approach each 
other 90 closely that, though only a film of packing remfun, it 
will still be strong euoagb to insure the persistent tightness of 



Fio. 103 




the joint. This annular boss if formed of amalgam also i 
strength in some cases to the mount. 

" When enough of the natural <r<twn remains, it is well to 
leave standing some of the [hilatal |>ortion. and out the root 
under the gum margin at only the labial part, a^ sbowni by 
Fig. 98. The sate-iiidi- i.-n>\vn wIkvI i:* esiK'i-ially useftil in such 
cases (^Fig- 105), Tim? the- labial Joining of tlie nxit and crown 
will Ih- c(niceale<l. and the other jiarts of tlie joint will be acces- 
sible for finishing and keei«ng clean (Fig. 99). The Logan 
cr()Wii may lie ground until a large part siiull have V»een removed 
tor adajitarion to the (vclmlinir titoth or teeth without seriously 
impairing its strength (,Fig. 100). This cn.>wn also in such 
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Kcaaes maintains the translucency which is one of its peculiar ex- 
\ oellenceH, owing to its Holid porcelain body, and the ahsence of 
a. metallic hacking or an interior largely filled with cement or 
I amalgam. 

" The distal buccal root of the uatnral superior molar is nearly 
l;always too small to receive a poet of any useftd diameter, and 
Ttherefore the Logan euperidr molar crown lias but two ])oata, 
I "which like those of the interior molar crown are square, aud 
IthuB may be easily barbed, as may also the ribbed posts of the 
verowiis for the anterior tooth-roots. These posts are large enough 
■ ill all the Logan crowns to answer in any given case, and can of 
|:eourae be easily re<luced to suit thiu or short roots. 

"Any of the cements or amalgams may be used in fixing these 
I crowns, >(ut good gntta-peroha, softened at a low heat and qiiickly 





wra^iped around the lieutcd <nnvn-iiost, whifli iw at <niL-e rtt'iitfd 
t ill the root, forms the liest nuniuting medium, and lias the great 
i advantage of permitting a readjustment, or, if need be, the ready 
r removal of the crown by grasjiing it with a pair of hot pliers or 
w, and holding it until the gutta-percha is sufficiently 
tened." 

e Brown Cromi. — Fig. 106 is a lateral view of a porcelain 
1, with an iridio-platinum pin baked in position, invented by 
■Dr. E, Parmly Brown. The pin has great strength at the neck 
W of the tooth, where the strain is heaviest, and this strength is fiir- 
Fl^er increased by extending the porcelain up on to the pin. 

Fig. 107 is a front view of the same crown, showing by the 
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dotted lines the shape of the pin and the position which it occu- 
pies in the crown. 

The pin is flattened laterally, a conformation which aflTords a 
strong hold in th<^ porcelain without permitting the pin to ap- 
proach the surface in thin teeth, while it also permits alteration 
of the palatal surface of the crown in a close " bite " without 
risk of weakening the body. 

Fig. 108 is a view of the bicuspid crown, in which a pin is pro- 
vided for each root of two-rooted bicuspids. 

Fig. 109 is a view of a bicuspid crown with the two pins 
pressed together, forming a single pin of great strength for a 
tooth with only one root. 

The double pin in the bicuspids prevents the gradual loosen- 
ing of the crown by the rotary movement of the jaws in mastica- 
tion, which, acting on the two cusps, exerts such leverage as to 



Pig. 106. 



Fig. 107. 



Fig. 108. 



Fio. 109. 







sometimes turn and break down ordinary crowns where only one 
pin is used. 

The roots are ground concave to fit the crowns with corundum- 
points or a Villard countersink bur, and close joints are made 
well under the gum, the pins being set with oxyphosphate 
cement. The canal should be enlarged enough only to admit 
the pin, which should fit snugly throughout its entire length, the 
better to distribute the leverage exerted by the crown, and thus 
directly to increase the strength of the attachment. (For process 
of cementation, see article on '* Insertion and Cementation.") 

The Xtic Ru'hmond Crow/t. — To illustrate and describe the 
method of mounting this crown, a superior left central incisor 
root \y\\\ serve as a typical case, and its projecting end is to be 
shai^ed as seen in Figs. 110 and 111. This can be rapidly done 
with a narrow safe-sided flat or square tile, the angles of the 
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slopes being such that the gum on the lal)ial and palatal aspects 
will not interfere with nor be disturbed by this preliminary work, 
as the root end is not, in this operation, to be cut quite down to 
the gum. An Ottolengui root-reamer No. 2 is then employed to 
bore out the root to receive the crown-post, which is of the same 
size and shape as the Logan crown-post for a central incisor. 

The sectional view (Fig. 112) shows the relation of the reamer 
to the root. The new Richmond crown (Fig. 113) is then tried 
on the root (Fig. 114), and its position relative to the adjacent 
and occluding teeth noted. If the cutting-edge of the crown is 
to be brought out for alignment with its neighbors, the root can 
be drilled a little deeper, and the reamer pressed outward as it 
revolves to cut the labial wall of the cavity. The palatal root- 
slope must then be filed to make the V correspond to the changed 
inclination of the crown. 

Pig. 110. Fig. 111. Fio. 112. 






Thus, by alternate trial and reaming and tiling, the crown 
may be fitted to the root and adjusted in its relations until the 
post has a close, solid bearing against the labial and palatal walls 
of the enlarged pulp-chamber, and the crown-slopes are separated 
from the root-slopes by the thickness of a sheet of heavy writing- 
paper. This space can be accurately gauged, and the root-slopes 
conformed to the crown-slopes by warming the crown and put- 
ting on its slopes a little gutta-percha, so that an impression of 
the root-end may be taken, and the root-slopes dressed with a 
file until the film of gutta-percha proves to be of equal thinness 
on both slopes. 

To permanently attach the crown. Dr. Richmond usually takes 
a thin, perforated disk of gutta-percha, pushes the post through 
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it, warm« the crown, presses it into place, and when cooled 
removes it, and with a sharp knife trims away the gutta- 
percha close to the crown-neck. He then warms the crown, 
pnts a very little oxyj)hosphate cement on the post, and presses 
the crown home. Fig. 115 shows the completed crown. 

The obvious advantages of the device are the readiness wath 
which the slopes of the root-end may be shaped with a file ; the 
facility with which these slopes may be given any angle to set 



Fio. 118. 



Fio. 114. 



Fig. 115. 



Pig. 116. 







the crown out or in at the base or at the cutting-edge, or to give 
it a twist on its axis; the certainty that, once adjusted, the final 
setting will exactly reproduce the adjustment; the assurance 
that in use the crown will not be turned on its axis, — a most 
coinnion cause of the loosening of artificial crowns; the firm- 
ness of its resistance to outward thrust in the act of biting. 
This is made a])])arent by Fig. 116, wherein it vs^U be seen 
that in an outward movement the crown B would rock upon A 



Fig. 117. 



Fig. 118. 



Fig. 119. 








as a pivot. The dotted line D shows how the crown-slope is 
resiste<l by the root-slope, which extends so for towards the 
incisive e<lge that a much firmer support is given to the crown 
than if the resistance should be, as it usually is, on the line of 
the gintfiN-al margin C. 
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For roots that have become wasted below the gum-surface it 
is not suitable, except in such cases as are decayed under the 
labial or palatal gum-margin only, but have yet projecting the 
approximal portions of the crown (Fig. 117). 

The sectional view (Fig. 118) and the perspective plan views 
(Fig. 119) illustrate the manner of mounting these crowns on 
this class of roots. The finished crown appears as in Fig. 119. 

The cases for which this crown seems specially adapted are 
such as have some considerable portion of the natural crown 
remaining. 

REMARKS ON THE USE OP PORCELAIN CROWNS. 

Porcelain crowns have some decided advantages. They are 
especially useful in many cases where an inexpensive or easily 
adjusted crown is required; or where some pathological con- 
dition limits the probable durability, or permanency, of any 
operation. In the insertion of porcelain crowns, the removal of 
the whole or a part of the natural crown, which could be uti- 
lized to some extent as a foundation by other systems, has given 
rise to various objections. K the natural crown is entirely cut 
away, the pin, or post, upon which almost the entire support of 
the artificial crown is thrown, acts like a lever in the root-canal, 
there being no band or brace to relieve the strain. With the 
whole force of mastication bearing directly upon these pulpless 
roots, whose disintegration is slowly but constantly progressing, 
the inevitable result can well be conjectured. Sooner or later 
they are fractured, and their usefulness as a foundation ended. 
Then, again, if porcelain crowns are attached with amalgam, 
the discoloration of the line of union with the root, if subse- 
quently exposed, is disfiguring. These facts, and the lack of 
strength incident to some forms of construction, are the princi- 
pal objections urged against porcelain crowns as ordinarily 
inserted. 
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PORCELAIN CROWN WITH GOLD COLLAR ATTACHMBNT. 

A GOLD collar, either seaniles?* or soldered, can be used advan- 
tageously ill combination with many of the porcelain crowns. 

The root ha\'ing been properly prepared, a collar is adjusted 
and adapted to it the same as for a gold collar crown (see page 
79). The jx)rcelain crown, the base of which should be fully 
as larare as the end of the root, is then srround even with the 
oerWcal walls, and fitted into the collar, which should be trimmed 
and burnished to the tbrm of the crowni. Enough of the collar 
should l>e trimmed away at the labial jx>rtion to prevent too 
conspicuous exposure of the gold (Fig. 120). 

Pig. 120. Fio. 121. Fio. 122. Fig. 123. Fio. 124. Fio. 125. 









This o\>llar combination is ax-siilable in very diflSlcult cases, as, 
for instiini'v, when a nx>t is decayetl for Wneath the gum, as 
seen in Fiir- 121. 

Such an ojvration, when vx>nipleteti, would api>esar in vertical 
section like Fig. 122, and a \new in ivrsjHvtive would resemble 
FiiT, 12S. The ix>llar i> al>^> verv usot\il wherever the nxn and 
iiv>wTi aTv* not nia4lf flush and sinoinh at every |H>int. as, if prac- 
lictiWe, Thov >hould alw:4v> Ix*. 

Dr. Vl C. Kirk, of rhila^iil^'hia. u><>s tor bicuspids and molars 
a Ft^ti'T iTown in vomlonAtion with a ivllar (Fig. 124V A collar 
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is made, and, on being fitted to the root, is cut narrow on the 
labial side, and left wide on the lingual, so that it shall extend 
nearly to the cusp of the crown when finished (Fig. 125). (The 
seamless gold collars are well suited for application to this style 
of crown.) 

The crown selected should have a somewhat greater circum- 
ference at the base than the collar, so that when ground down 
somewhat conically on its lingual and approximal surfaces, it 
can be tightly adjusted to the collar. If a crown smaller than 
the collar is used, a tight joint cannot be made. The screw is 
fitted so that it shall hold the crown in proper relations with the 
root. The screw and crown are then removed, the parts dried, 
and the root-canal filled with a slow-setting oxyphosphate cement, 
mixed thin. The crown is then pressed into its position, the 
surplus cement flowing through the opening in the porcelain 
and filling up any interstices around or between the band, the 
root, and the crown. The screw is then driven into position, 
and when the cement is set perfectly hard the head of the 
screw or the nut on it is notched to form a retaining-pit, and 
the countersink of the crown filled with gold. 

Dr. C. S. W. Baldwin, of New York City, caps the root and 
attaches a Logan crown in the folloA\^ng manner. 

First, the root is shaped, the outer margin being beveled 
about the thickness of the gold used, to aftbrd regular sides for 
close adaptation of the caps. Then an impression is taken and 
a die made in the gold seamless cap method. To strike up the 
cap, place IN'o. 32 gauge gold plate on a cushion of lead, holding 
the die firmly on th^ gold where you wish to produce the cap, 
and strike until the required depth is secured before remo\'ing it. 
This drives the gold and die into the lead, forming a female die 
and a perfect-fitting cap at once, in less time than is occupied in 
describing the process. Trim the edges to fit the festoon of 
the gum, and drill a hole from the inner side for the pin, leav- 
ing the raggedness made by drilling to catch in the cement. 
Place the cap on the root and fit the porcelain crown accurately 
to it in the desired occlusion and position. A Logan crown 
can, with little grinding, be made to do good service (Fig. 126). 
A crown having the H-shaped pin, but square on the edge, like 
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some of the early i>atteriis of Logan or Boinvill orowne, would 
reiluce the time of setting and give best results. Having 
polishwl the edges of the i-ap, the crown may be conveniently 
adjustetl as follows : Place oxx-phoiJiihate cement in the counter- 
sunk portion of the porcelain, and in the canal only enough 
cement, of creamy consistence, to fill it, as the pressure required 
to force out the surplus under the edges of the cap destroys 
many nicely adjusted crowns, lea^-ing bulging irritants instead 
of smooth eupportn. If proper attention has been given to 
fitting crown and root, all will come nicely to place, but in some 
cases of difficult adjustment it may be necessary to cement the 
crown to the cap before fastening the pin in the root (Fig- 127). 
Fw. 126. Fm. 127. Fiu- V2&. Fio 129. 




In most cases the gold band will l>e invisible and below the 
free margin of the gimi. Cases may occur where the anterior 
teeth are prominent, and it will be necessary to cut away the 
top of the cap in front, allowing the jx)rcelain to come directly 
in contact with the root, the liand going deepjer than in ordi- 
nary cases, which prevents the appearance of gold (Fig. 128), 

Dr. Bonwill's plan is to cap the tooth with a platinum or gold 
cap haWng a slot, into which the pin jmsses as it is slipped on 
the rvx>t (Fig. 129). The crown is then tastened on with anial- 
ECani in the usual manner. 



CHAPTER III. 



THE WESTON CROWN. 



Dr. Henry Weston's method of crowning is described by him 
as follows : 

" This crown represents on its labial surface the ordinary plate 
tooth, the lingual or palatal surface being concaved in such 
a manner as to afford the largest amount of working room with- 
out impairing its strength at any point. The pins are so 
imbedded in the thickest part of the crown that it is not liable 
to be weakened by grinding. Fig. 130 represents the crown. 



FiQ. 130. 



PiQ. 131. 



Fig. 132. 



Fig. 138. 



Fig. 134. Fig. 135. 









" The pin is made of hard platinum and iridium, and is spear- 
shaped and notched on both edges to give firmness to it^ 
anchorage. The backing is of the same metal and strongly 
soldered to the pin. Fig. 131 represents the pin. 

" The preparation of the root for the reception of the crown 
consists in the removal of that part of the tooth which is to 
be replaced by the porcelain. Fig. 132 shows the root at this 
stage. 

" The canal must be suflSciently enlarged to allow space for 
packing gold or amalgam securely about the pin, and the sides 
reamed (Fig. 133). 

" The grinding of the crown to the root requires but little 
labor, and the fitting may be done directly on the natural root, 
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or on a cast taken after the root has been prepared. This must 
always l)e done with the utmost neatness and precision. When 
fitting, the crown can be held in position by a cone of wax in- 
serted in the root. Next comes the adjustment of the pin to the 
root of the crown. After punching holes in the backing to 
receive the pins of the porcelain crown, bend the pin w^ith small 
flat-nosed pliers, so that when in its proper position there shall 
be a uniform space around its entire surface. 

" Secure the tooth and pin together with a cement of resin 
and wax, invest in plaster and sand, and solder w^ith fine gold 
solder. 

" It has been my practice of late years when preparing the 
root to leave just a line of enamel around its entire circumfer- 
ence, thus securing a joint clear of the free edge of the gum, 
especially when gold is used. If gold is to be used as the 
attachment, the rubber-dam is indispensable. When amalgam 
or cement is used, the rubber-dam may be dispensed with 
by those who prefer other methods of keeping out moisture. 
Wlien gold is to be used, the root having been previously 
properly treated, and everything in readiness and the rubber- 
dam in place, put upon the point of the pin a pellet of phos- 
phate or oxychloride of zinc, the size of a No. 7 or No. 8 exca- 
vating bur ; now press the pin and crown carefully to their exact 
position into and upon the root, and with a delicate but blunt- 
pointed instrument, thin enough to reach the end of the canal, 
pack the cement firmly about the pin. The object in using the 
cement is to secure the pin in its place during the first introduc- 
tion of the gold. By using the hot-air syringe, the cement will 
harden in two minutes. Close the opening of the canal about 
the pin with a rope of bibulous paper, and attach the crown to 
the root and adjoining teeth on either side with soft wax; see 
that the joints are exact in every particular, as after the next 
step mistakes are not easily remedied. 

'' Paint the joint fi*om the labial side \\^th cement mixed to 
the consistence of cream. Cover the labial surfaces extending 
over the cutting-edges of the porcelain crown and adjoining 
teeth to the thickness of three-eighths of an inch with carefully 
mixed impression plaster. When hardened, the plaster may be 
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cut trom the cutting-edge of the crown, and the wax and the 
paper removed. Now paint the palatal sides of the joint vnXh. 
the cement mixed to a cream-like consistency, applied wHth flat- 
tened root-canal pluggers. Harden with hot air, and the case 
is ready for the gold. 

" When filled and finished, the exposed dentine and enamel 
are all covered with cohesive gold and porcelain ; the result vn\\ 
be a fac-simile of Figs. 134 and 135. 

" If preferred, the cement in the labial joint may be dispensed 
with, and the space between the crown and the root carefully 
fi.lled with gold after the removal of the plaster, covering all of 
the exposed root and showing only a fine line of gold at the 
margin of the gum. 

" Where amalgam is used exclusively for the attachment, the 
greatest accuracy should be observed in the proper articulation 
of the crown before introducing or packing it and in remo^^ng 
careftilly all excess, and the patient should be cautioned against 
biting on the crown until the following day." 



CHAPTER IV. 



PORCELAIN CEOWNS WITH RUBBER OB VULCANITB ATTACH. 
UBNT. 



Fig. 136 illiirtrates tho toniiation of such a crown. The root, 

when ]»repare(l, extends at the palatal side a little below the line 
v „ inn *** *^^ J^^"* i-^) ^* *''* l>oint B, A plate-tooth 

(C) i.* ground and fitted to the root. An iridio- 
pktiniiiii iwA in then fitted to tlie root, flattened 
slightly and bent at D, and riveted to the tooth. 
The proi>er aliginnentd of the tooth and post to 
the root are then ohtuitie^l, and thoy are invested 
and the post soldered and strengthened at the 
jH>int D. The Weking is then grooved and 
^ notched slighth", wax applied, the crown ad- 
justed to the root, and the wax shaped so as to 
tonii u tbundatioQ and overlapirtiig edge at the 
jHilatal jtortion (E). The crown is then re- 
moved, invested in a flask, packetl with rubber, 
untl vulcanized. In triinntiiig and finishing, 
the rubber is allowwl to tbmi a jiartial band 
or ivllar arouail the i^uilatal |H>rtion of the wax, 

where it will not show. It is then cemented on to the root with 

oxy phosjihate. 

The "Weston crown and the tb«r-pin How crowns have ad- 

vantaires over ortliiiary plate-teeth in the ivnstruction of this 

stvle i»f work. 




THE GOLD SYSTEM. 



CHAPTER Y. 



PORCELAIN AND GOLD CROWN WITHOUT A COLLAR. 



The root of a cuspid will be taken as a typical case to illustrate 
the construction of this style of crown. 

The end of the root is prepared the same as for a porce- 
lain crown (Fig. 137). The root-canal is then uniformly en- 
larged a reasonable distance up, with a drill which will tightly 
fit the opening. Into the canal, gauging its full diameter, is 



Pig. 137. 



Fig. 138. 



Fig. 139. 



Fig. 140. 



Fig. 141. 
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fitted a piece of iridio-platinum ^^'ire, tapered off to a point, so 
that by introducing it far up the canal greater strength can be 
obtained, and the root rendered less liable to longitudinal fracture 
fi'om pressure in a forward direction. A piece of platinum 
plate, a trifle larger than the end of the root, of about ]N'o. 30 
U. 8. standard gauge, with a hole punched in its center, is then 
slipped on the post, which it must fit tightly (Fig. 138). 

When the post is adjusted firmly in the canal, the platinum 
plate is pressed down on the root, and burnished into the orifice 
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of the canal aroiiiid the i)<)st. AVlieii the post is withdrawn from 
the root, the pli'itiiuim will adliere to it, if fitted closely, with- 
out the use of wax. A particle of pure gold with borax is 
put in the joint, and melted in the flame of an alcohol lamp. 
Barely enough gold should be used to unite the parts. Wlien 
soldered, the post and cap are again adjusted in the mouth and 
the cap nialleted and burnished to the form of the end of the 
root, so that its edge will leave a mark on the platinum. The 
cap, on being removed, should be trimmed to this mark, and 
again burnished on the root (Fig. 139). Sometimes around the 
palatal portion of the root the platinum may be sli^tlj bur- 
nished over the edge. The post is then cut off just above the 
platinum, and a plate tooth fitted, backed, and cemented with 
wax in position on the cap. The whole is then removed, 
invested, and soldered \\\X\\ gold at least twenty carats fine, which 
should be melted in at the base of the post, as at this point, 
when in use, the strain is very great. The post is then barbed, 
and the crown is cemented to the root with gutta-percha or oxy- 
phosphate cement (Fig. 140). 

Dr. F. T. Van Woert, of Brooklyn, X. Y., in constructing 
crowns of this style, shapes the end of the root, and adapts the 
cap as shown in Fig, 141. The slant given to the palatal side 
aids the n>ot to resist force in a forward direction. 



CHAPTER VI. 

GOLD COLLAR CROWNS. 

This style of gold crown includes those methods which consist 
in banding, capping, and hermetically inclosing with gold the 
end or the neck of a root, with or without any portion of a 
natural crown, for the purpose of securing stability to the arti- 
ficial crown, preventing fracture of the root and decay of the 
parts, thus permanently preserving them. This method pos- 
sesses much practical value as a preserver of tooth-structure and 
restorer of usefulness to the teeth, and affords excellent supports 
for bridge-work. 

The use of the collar crowns was first described bv Dr. Wm. 
H. Dwinelle in the application of the method to a crown with a 
porcelain fi'ont,^ and by Drs. W. N. Morrison^ and J. B. Beers* 
in the construction of all-gold cap crowns. 

Collar crowns of which the part that essentially constitutes 
the cap is constructed in sections, will be first described. 

THE CONSTRUCTION AND ADAPTATION OF COLLARS. 

Careful study of the different forms of crowns and roots, and 
<rf the anatomical structure and relationship of the contiguous 
parts, is most essential for the perfect construction and adapta- 
tion of collars, bands, or ferrules, as they are variously designated. 

Many devices and methods in use facilitate this operation, 
but its skillful performance can only be attained by study and 
practice, as is proved by the easy and perfect manner in which 
it is done by experts in crown- and bridge-work, who use no 
appliances but pliers and shears guided by an intuitive percep- 
tion of the requirements of each case. 

^ American Journal of Dental 51ct«»ce, April, 1865. 
^ Missouri Dental Journal^ May, 1869. 
^Circular to dental profession, 1873. 
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Fig. 142. 




The collar is preferably made of coin gold, or of 22 to 23-carat 
gold plate. Pure gold plate lined \\\X\\ platinum is also used, 
and iridio-platinum plate in special cases. 

Gold plate of No. 32 to Xo. 34, or gold and platinum or 
iridio-platinum of Xo. 34 or Xo. 35, tJ. S. standard gauge, 
aftbrd the requisite strength, together with easy adaptation to 
the form of the erown or root. The natural crown or root 
ha\nng previously been properly prepared (see page 37), a strip 
of the metal is cut of the length required, and generally from 
one-fourth to one-half of an inch in width (Fig. 142). The end 
to form the underlap is beveled with a file. The strip is then 
bent ^^^th suitable pliers (Fig. 143) to the average form (Fig. 144) 

and the size of the cervical periphery of 
the root of the tooth to be cro^^^led, any 
special de\dation from such average being 
noted (Fig. 145). It is then placed on the 
root and adapted as closely as possible to 
its form, with the upper edge of the metal 
pressing gently under the free edge of any 
portion of the gum it may meet. It is then 
removed and cut so as to allow the ends 
to lap over slightly. The adaptation to 
the root is then continued, during which 
process the metal should be heated and 
chilled in water after each trial, in order 
to maintain the shape given to it. At the 
last adjustment to the root, the lap-over is 
marked on the metal with a sharp-pointed 
instrument. The joint is made at this 
mark by placing there the least possible 
quantity of solder and holding the collar in the flame of an alco- 
hol lamp or a blue gas flame. The collar is then slipped on the 
point of a small anvil, and the joint tapped down and trimmed 
level. 

When a mandrel is used in forming a collar, the size or shape 
of the root is first taken l>y encircling it with a piece of fine 
iron or copper wire, about Xo. 28 U. S. standard gauge, and 
t\\^stin2: the ends too:ether on the labial side. The wire is then 
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pressed up on the root about as far as the upper edge of the 
collar is to go, and burnished to the sides (Figs. 146 and 147). 
The wire ring is then carefully removed, laid on a piece of air- 
chamber tin, a piece of flat iron put over it, and with a blow 
from a hammer on the Fig. 144. 

iron the wire is driven 
into the tin (Fig. 148). 
The wire ring is removed 
from the tin, slipped on 
a mandrel ^ that represents 
the form of the root to be 
crowned and pressed down 
gently as far as it will go 
without stretching the wire 
(A, Fig. 149). The gold 
to form the collar is then 
bent and shaped on the 
mandrel. The edge which 
is to form the cervical 
portion (B) is placed a 
little below the line of the 
wire (A). The ends of the 
gold are beveled, slightly 
lapped, and the edge of 
the lap-over marked C. 
The collar is then removed 
from the mandrel and, the 
ends being held together 
with common tweezers, 
which are grasped by 

,, - .,, , The palatal side of the superior molars, in many 

pliers, or better still, by cases, is of the large oval form indicated by the cater 

a small hand- vise TFiff ^^°® ^ *^® form of the first molar. The small spurs in- 

^ ^' dicate the points generally found the most suitable to 

150), the extreme outer make the joint. 

end of the joint is united by an atom of solder with a blow- 
pipe. The points of the tweezers prevent the solder from 
flowing along tlie joint, leaving the cervical portion still open. 

^A description of mandrels will be found in the chapter on the '* Mandrel 
System." 

6 
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Thi' collar is then shaped to the forni ^iveii by the wire in 
the tin, whieh having been done it in ready for adjustment 
in the mouth. The open side permits the collar to be easily 



Fio. 14'). 



Fig. 146. 



Fio. 147. 



Fio 148. 




and aeeurately adapted to the root, after whieh the solder can 
be flowed aeross the joint. 

When the eoUar has been formed, it is adjusted on the root 
and pressed up to the margin of the gum. A line parallel with 
the nuirgin is marked with a sharp-pointed instrument on the 
gidd (^A, Figs. 151 and 152). The collar is then removed, 



Fio 149. 



Fig. 150. 






Fio 152. 




trail ViU^s To i1j5> mark, rv'iuijiisUtL ;ind ag^iin iiiarkt.xi (B)« and 

:lic pr-xx-ss t>^r.:iv:.;i>i \inTi] ihv v>>llar lits pri^p^>rtiouau-ly under 
ibo ivj::irc:v: t :hv iTi'm. Thr tvliiv of tIk^ i-x^Har i> then bur- 
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nished to the peripliery of the root. For this purpose a set of 
burnishers should l)e used especially formed to wiiit the different 




positioni* and avoid irritation of the margin of the gum. Snch 
a set is illuHtrated bv Fig. 163. 



CHAPTER VII. 

GOLD COLLAR CROWNS WITH PORCELAIN FRONTS. 

INCISORS AND CUSPIDS. 

This ^tylo of tTowii for incisors and cuspids, a^s originally 
made bv Dr. C. M. Richmond, and with which his name has 
become ai^ociated, consisted of a cap for the root, formed of a 
band of gold capped ^^'ith platinum on which was soldered a 
tooth with a slot in the center between the pins. Through this 
slot a screw passed which entered into a cylinder prex'iously 
sc*n*wed and cemented into the root-canal. 

The form of gi>ld collar crown in general use at present is, in 
principle, the ^ime as what has been known in dentistry as a 
gold pivot tooth, with the addition of a gold collar for the root, 
and having the advantag«.» of i>xy]>hosphate for its cementation. 
These improvements, however, enhance its value as a crown, 
and materiallv chaniix^ the iirocess of its construction. In 
making an incisor or cus]>id crown of this style, the collar, 
having lxH?n formed, is trimmed even with the surtace of the 
end of the root. With the ci>llar in ix>sition on the root, a 
ct>rundum-wheel is passe<l over the labial edge, along the margin 
of the fiTiiii^- to level the irold with the riH>t and r^^nder it invisible 
when the cnnvn is tinishcil. The work ^^ill then present the 
ap|van^n<.v shown in Fig, 154, 

The ca]> is made by adapting the surfiuv of a very thin piece 
of platinum plate to the lower odgi^ of the ^H>llar, and uniting 
them with si^ldcr in the llame of a lamp l^Fig. 155). The quan- 
dtv of solilor nsod must Iv verv small, and it should be placed 
on the platinum outside of the i\>llar, as otherwise it will flow 
over the insitle of the ci>llar ami interfere with the fit of the cap. 
The platinum is then trimmed to the t.H»llar, and the cap adjusted 
on the rivu. The labial stvtion of the surlavv of the cap is 
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then burnished to the end of the root (A, Fig. 154). The root- 
eanal having been slightly enlarged, a pin of round iridio- 
platinum wire, No. 16 or 17, U. S. standard gauge, — filed a 
little smaller for laterals or other roots which require it, — is 
slightly tapered at the point, fitted to an aperture made in the 
fap, and to the canal (B). The pin is then cut off even with tlie 
cap, removed, and temporarily laid aside. 

A hollow wire, the open space in the center of which is very 

small, h* lately been introduced for use in crown-work by 

Dr. J. G. Morey. The advantage it eonters is the comparatively 

easy manner in which it cjin be drilled out of the canal if for 

Fio. 154. Fio. 155. Fro lofl Fio 167 




any reason it becomes necessary to remo\-c the cro^vn, as the 
drill will follow the line opening in the center of the wire. 

A plain-plate cross-pin tooth, suitable in form and color, is 
ground and fitted in position on the cap. The labio-cer^-ical 
edge of the yiorcelain (A, Fig. 156) should be flush with the edge 
of the collar, and meet the margin of the gum. It should be 
eiit out at the base (B) so as to form a slight B]>ace just over the 
end of the pin. The tooth is then backed with very thin pure 
gold, gold lined with platinuni, or pure platinum. Platinum 
gives a faint bhie shade, and gold, or gold lined with platinum, 
if the gold side is toward the porcelain, a slight yellow shade. 
The backing should exten<l an far as possible under and between 
the tooth and the cap, as the solder will flow in and fill the space, 
thus giving strength and continuity of strncture. The backing, 
if bent over the incisive edge (C) at a right angle, will protect 
the porcelain in occlusion. A narrttw strip of fine gold placed 
transversely across at that point jirevious to investing, and united 
in the soldering of the backing, will answer the same ]iurpose. 



TVk^. footh, \vh«-n l>ack«-MK i.^ ^^♦"cnrvfd in {K>*itioa on the cap 
wffh a C'^rnponnd r>f wax an<l retain, ant I the whole a^ljosted in 
f\\^. tufmth, thftn r^Triovecl, and the pin, which ha.^ been laid 
ii^\(\f\ v<arTnf'/l arid placed in pot^ition by pik*i*ing the end from 
th^' U)MfU' (>i th^' cap through the hole into the wax attaching 
fhf' \><ft(^^^hu^ ^rrowri, Ariother adjustment in the mouth is then 
fhHfUi U> fleterrnine thf; exacl line tor the pin, and the cas^^e is 
rf'iwlv for )f>ve:^trrienf. 

After the fitting of the pin to the root and root-canal, as has 
K^'ii <le!^crihed when the cap was formed, some prefer to solder 
H to the cap, for which pnq^ose it should be adjusted in position 
and ceinente^l with wax, then removed, invested, and soldered 
(Ki^. 167), At this stage of the work, if desired, an impression 
Cftfi bo tftkcin in a small im|»ression cup (Fig. 158) ^^ith either 
plH?«ter or modeling compound. The cap should be removed in 

¥u*. I Aft. Fio. 159. Fio. 160. 

A 






ponition in thi* impression. To aid this, a piece of guttarpercha 
i^HH be put (»n the end of the pin projecting from the cap. An 
urtleulution of the lower teeth should also be obtained. When 
the model is uuule, the pin is cut off even with the cap, and the 
poivelttin tiH>th tttted us alrtuuly described. 

Ottlou\i>d uuirble-dust ami plaster, in the proportion of two 
|mrts of uiarbliMiust ti> one of plaster, ti> which is added a pinch 
v4'?*ulphate of fK>tussium to ijuieken the setting, makes what is 
evMU^ideivd to be the uu>st suitable investing material for erown- 
wv^^rkx The erv>\vn, when invested, should be lefk exposeil at the 
stvlev<x as illustmted in Fig. 15iK The ilame should l>e pi^inted 
in tbv vHrvxtlon A, and the investment heated unitormly, so 
that the solder is tloweil between the jK>reeIaiu crown and the 
\.ap. OhIn <utKvi<uit gv>Kl should l>e used to insure restoration 
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of contour. When soldered, after having been placed in acid 
and thoroughly divested "f borax, the crown is ready for the 
finishing and polishing process. Fig. 160 represents the com- 
pleted crown. 

BICUSPIDS AND MOLARS. 

Bicuspids crowned by this method will have greater strength 
if ;i portion of the palatal section of the natural crown is reserved 
(Fig. 21), and the band or collar made deep enough to cover it. 

The en<l of tlie root is capped after the manner of the typical 
central alreadv described, one or two pins being used in the 
canals as requited A porcelain cuspid tooth, or a bicuspid 



front, is then ground, backed, and adjusted on the cap to repre- 
sent the labial aspect, and secured with wax The front and 
cap are then removed, invested, and soldered, after which they 
are adjusted in the mouth, and the occluding edge of the por- 
celain is ground clear of the antagonizing teeth (A, Fig. 161). 
With a die of suitable size representing the occluding sur- 
lace of a bicuspid, as illustrated in Fig. '162, a thin piece of pure 
gold plate is swaged (Fig. 163) and the cusps filled in with 18- or 
20-carat gold plate. The cap is then trimmed (Fig. 164), ground, 
and fitted to the occluding edge of the porcelain front (Fig. 166) 
in proper position as regards oeclusion, and the wax attaching 
it is shaped to the contour of the crown (A), A piece of pure 
gold platj; (B), not over 84 or 35 U. S. standard gauge, is then 
adjusted on each side of the crown, which is invested (Fig. 166). 
The long ends of the two side-pieces of gold plate are designed 
to retain them in position, as the investing material should be 
removed from the portion inclosing the sides of the crown (A). 
In the process of soldering the solder is |i]aced in the aperture 
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at B, and the flame of the blow-pipe being directed on the ex- 
posed sides of the gold at A, the solder is flowed into every 
part, forming perfect continuity of structure of the metallic por- 
tion of the crown. In finishing, the surplus gold is trimmed to 
the contour of a bicuspid tooth. Fig. 167 represents the finished 
crown. 

The method described produces a perfect and artistically 
formed crown, but simpler and quicker methods are practiced. 
One of these is to build up the palatal cusp with several pieces 
of gold plate, which have been previously melted into the form 
of small balls and flattened out on an anvil. These, laid in posi- 
tion and united with solder, are shaped in finishing to represent 

Fig. 167. Fig. 168. Fig. 169. Fig. 170. 







the palatal cusp (Fig. 168). The porcelain front should be 
backed so that the solder can be flowed over its occluding edge. 

Another method is to extend the palatal part of the collar down 
as shown in Fig. 169, and then fill in the space with solder. 
In finishing, the gold is trimmed to the form of the crown. 

The method of construction of molar crowns with porcelain 
fronts is similar to that for bicuspids (Fig. 170). 

Dr. StoweWs Method, — A porcelain crown can be soldered 
on the cap, according to Dr. S. S. Stowell's method, as follows : ^ 
'* The tooth used may be a Logan or an E. Parmly Brown crown 
or an ordinary countersunk tooth, but in most cases the Logan 
crown is preferable. The pin is first cut ofi*, then the tooth is 
ground to fit on the cap ; porcelain and the stump of the pin 
being reduced alike evenly and smoothly, after which the stump 
of the pin is ground with a small wheel below the surface of 
the porcelain (Fig. 171). The tooth is then invested (Fig. 172) 

^Dental Cosmos, vol. xxix, page 641. 
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.and pure gold fused on to the pliitinum pin, and while in a fluid 

I .state it iw with a wax spatula "upatted" down flat (Fig, 173). 

The gold is then filed ur ground down even with the porcehiin, 
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nd at the palatal border the tooth in ground to bevel back nntil 
the gold is reached (Fig. 174). The tooth in then sei-iired in 
place on the ciip with wnx cement (Fig. 175), the (.■use inveflted, 
:iind heated until the wax baa nielteil and burned out. A small 
■clipping of thin plutinnm plate is t-mwded into the opening (Fig. 
176) caused by the grinding of the bevel on the crown. The 
clipping of jilatinuni servL-s as a lead for the solder, which fol- 
lows it down into the countersunk cap, around the ends of the 
■dowels, and finally attrti'hes itself to the pure gold already at- 
tached to the stump of the platinum pin. Fig. 177 represents 
;he completed i.:rown. A seetional \-iew of a like crown (Fig. 
Pio, 177. Fig. 178. . Tio. 179. Fio. 180. 




178) also shows the nrganif,!itioTi in detail. A porcelani cro' 
can be used to rejiresent any of the teeth in the same manner. 
See Figs. 179 and ISO." 



The rout iinil iTuwn liii\in_ir been properly jireiiiireil, the ei.llar 

* formed and adjusted as dcsenbe<i at ]iage 80, and the edge 

["'toward tlie iintagonixing teeth trimmed, to fully clear them in 



no 
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. Tlic culliir is then aliglitly tx|niiule(l toward the 
r Hiirtiu'e to offi'ct contour, removed, filled with plaster, 
iiiid fidjusted in position, Fig. 181 rep- 
reweiitK a t\-iiical case. Tlie antagonizing 
tcoth, liaving hoen covered with a piece 
of tin toil, are then occluded until the 
plaster sets. The collar is then removed. 
Till' surface of the plaster inside the 
collar will give the impression of the 
natural root or crown, and the otitside 
that of the antagonizinir teeth. The latter fiirnishes an outline 
of the grindiiig-snrfiice i)f the crown. 

The plaster is then trimmed and shaped to re|iresent the cusps 
au<l fissures of the natural tooth, enouirh of the surface being 
removed to allow tor the thickness of the plate that fomii' the 
ca|>. Readjust nient in the mouth will show the accnracy of 
the occlusion. 

A snuill tuhe of copper, a trifle lar^T in circumference than 
the eniwii under construction, is filled with Melotte's •■ Moldine," 
ami the surface ruMn'd wirli sosipstiuie. An inijtression of the 
lower [lortion of the form of the 
Fw. IS2. Fio. iftt. ,.,,,»wn A to the line B, Fig. 182, 

is then made in the moldine, 
and » strip of i«ii>er wound 
uroinid the tube, extending 
alHuit an inch aix»ve the edge. 
^1 I [— »^^--™"^ — I Fusible iilloT is then melted and 

j[^!a-- — ^ 3 |H>uri.>d into the mold, thus 

t(>riikiitg ii (lie. An iiideiitittion 
is made with » punch in a 
hhH-k of lead, into wliicli the 
die. when »Mld. is liauiniered 
slightly Ikeyoiid the imjiression 
of the efis^' of the ivllar. By this melhiKl a die and a tTuniler- 
die (Tis- 1S3) can, with practiiv. l^e c»'n>pleteil in five minutes. 
With this die the cap is (lu-n struck up on the lead tn»iu a flat 
l^i^L^v t'f pL-tte au.i fitir-^l to ihe odlar. A little of the s«rla..-e 
of iW plaster in the -idlar may have tt' K- reniov<.>d, if. on trial 
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in t.bu iiumtli, tlie fjip in touiid a little flush. The itowu, with 
l.thu plaster wtill inside tlie collar, is then fixed in a sokleriug 
I damp ronstrm'tt;*! as sliown in Figs. 184 nr 185, whieh holds 
f tjie partd together and permita the flame to reanh all points. 
y No more solder sliould he iiaed to unite the e4»es than tlie eon- 
I tour requires, as an excess necessitates luhlitinnal labor in fiu- 
■ ishing. 

Another method is, when the i-aji is struck nji, to melt solder 
into the cusps, and tlien adjust the I'sqi in piisitioii on the collar, 
for whii'li purpose some of the plaster underneath the cap must 
he removed. A jet of flame trom the Wow-pipe is then thrown 
upon it ill such a wav as to cause the solder to flow down on the 




[edge of tlie collar and All the seam on the inside. The objection 
L to this method is tlmt, when a large portion of the natural crown 
[ isuiclosed hv tlic gold, the snider will occasionally alter the inside 
[ form of the fitted cap, causing a defect troidilestime to correct. 

Still another method is to adjust the collar in the month, and, 
[■"witli a small ))ieee of wax or impression-compound pressed 
I upon it, to take an impression and "bite," in which the collar 
I will be imhedded and removed. With this a model und articn- 
■ littion are made and the form of the cap shaped in wax. An 
aion of the cap is then made, either in moldine in a soft 
i tube, or in plaster, and a <lie cast. The cap is stamped 
^Dn this die, then aila|ited to the collar by the model, and the 
1 finished. This method, which was first made known by 
)r. IS. "W. Kingsley, is adopted when it is preferable to ci)nstrnct 
9ie etown between the visits of the patient. 
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Tlio iiictlHiilrt ilcscrihfil iii.iiire a pertW-T o<-cliisioii of the 
crown witli the iintajfimiziiig tocth. In the abaenee of antagon- 
izing teeth, or wlifii tlif sifoneral t'onii of the ^mling surface 
permits it. the cap ciin lie struck up with a the formed similar U* 
the one slmwii in Fiii. 186, corresiiomlin^ to the surface of the 
tooth crowned. Iiy layinjr a [lieee of plate on a block of lead and 
l)airnnerinfr the die into it. The cusps are then filled in, and 
the edfjes of the inner surface of the cap frr'xind level on the 
side of H corunflum-wheel. The entire circumference of the 
edjre of the collar is also leveled, and the cap adjusted and 




Wu-' 




soldered as already described. If the cusps of the cap were 
filled ill with solder, it will flow down and johi the collar on the 
inside; if with jjold plate, the cap and collar must be joined 
with solder on the outside. 

Another method of connecting a solid ^ild cap to a collar is 
to cut the lower edge of the collar in several places (Fig. 187) 
and bend it inward, over the crown or root. Then adjust and 
chimp the solid gold <To\vn caji in |iroper position on the collar, 
and fill the gap (A, Fiir. 188) around the edge of the cap with 
solder. 

Melallic ea|is, or litrms of the occluding surfaces of teeth for 
usi' in eonstrncting crowns, are ijuickly made with the die-plate 
shown ill Fig. 1S9,' ''in which are four groups of intaglio dies 

' Dnitnl G-xmos, vol. nil, page 482. ' 
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I Tepreeenting, with distinctive correetnese, the peculiar cusps of the 
Vupjier iind lower nsrht ami left bicuspids and moliirn. These are 
1 indicuted dy ttic l!illl>i'}icr iint;ilinii, m tliat each tbrni may he 




Iffliy identitied in jiriicticc. Tiiehulw A, B (^Kig. 11*0) are of the 
!B shown, and are made of an alloy composed of tin one part, 
d four partu, melted together. The mold C should be warmed, 
e Dietal alloy poured in every hole, and the overflow wiped off 
t before tliu metal Btiflena: this will make the hutt« of the 
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Imlw Hiiioolli uiiil fliit. AiWr ii iiiimitf oi- two tlir umltl iiitiy 
be reverj»t'il. (Ik- Imlis nlmkcn uiit, jithI tlif ciistinir ]ircn-<.'sw I'du- 
tiniR-a iiiitil it .■.msulmibk. huiiiIkt of !iiil.« AmW Imvi- l.L-eii 
mii.K'. Ill ?;-■. IStl. a molar hiili is sliuwn in i-liur im a i.k-ro 

F(o. IBO. 




( ijijiLT i-ijfliT fii-st 

tl i il> ^vit^l a four- 

tl I late into the die, and, 

tal fr II ll (lie center to it« 

luf r e, inauch aiiiiiii- 

tl at tl ■ plate «-ill l.e 

te tl uti ck up with tlie 

I r*il I risk of beiii'T 

1 Tl e flattened hull 

F 192, whieh nlso 

t D tl f oi.verse of the 

[ 1 ll, and at E the 

t tl e stniC'k-up plate, 

rv eusp and dt-- 

t h shaqily defined. 

1 he ioiinter-(he plate (Fitf. 

189) i- mad. i.i a m;iv hard lusi metal, which will admit of 

the utrikiiii: up of mnnv crown plater^ hv the moaurt ilescrilied, 

if the iTiiwni plates he not In.) thick ami stiff. '^'' 

fihnnld he anui'iik-d lieliire thev are | 



Of course tliey 
>ver the die. 
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"In careful haiwlci tlie dif-plate sboiild ^vy clear cusp defini- 
lons after years of use. The (.■oimtt^r-dte jilate is in some re- 
H'tii similar to a sffreotype plate for [jriiiting, and the strafk 
mprefisions on two strips of thin plate will therefore ap[iear as 
;. 193, wherein their regular order is noticeable, us ween 
from the cameo surface of the struck plates. 

"The peculiur action of the liub in forminji; firwt the center of 
e crown plate, and spreading from the center outwiint.-;, as the 
lb \ii shortened under the liatnmer, until the die in overspread 
V the plate and hub, with the rts\ilt show n in Fig. 192, is an 
-eiitiul feature of this pro(.L^t^ toi obtiiniiitr easily and quickly 
P'ilie superior styles of euron d eannos -lumn. If a cusp or 




should chance to i 

plate may be struck up over the fissure, and tlieii soldered to llie 

original cap," 

Fig. 194 represents u case of abrasion of the lower teeth, to 

Lwhieh all-gold crowns have been applied, as showni in Fig. 195. 

I sncli cases, owing to the aggression of the occluding teeth, 

3 forming the occluding surface should be constructed of 

!old and jilatinum plate. An artificial plate rcjilaces the upper 

eth. 

The roots of a molar decayed apart at the bifurcation can 
1 be crowned ser\'ieeably by making a caji for each root 
pparat«ly, and then soldering the sides of the ca]i together (Fig, 
Where one root is missing, the other can be emwned 
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fijp*. IW ami Iflfl fvi«n;iM'»t Dr. J. K". Fatrar'i* cantilever 
fHfrnm. H«- 'lc«Tibt-« Ibt-in *> follow-: Fi^. 197 illastratcrt a 
iM-efifrfiffl Ti<i«- *rf thrrr (••^•Tlt, and an snii>ntate<] first hieu:<|iiil 
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in-nsI [WiMi?r»x'«I l»y a !!«^iyw. jJKtwiii^ \hv ii(»()tic*t»Mi (if the canti- 
Wvw «riiTm T. P. *>fl »i(»>n Ihic niiwav*.'*! s^'vxMnl bicn^d and 
hmmAv' In* pTiaJwfl «««■ Jii» Ivml^if tW ?|w«' tuTTOrd hr llw loa^ of 
IW llr»4 HfVR'iwoL xttA •tv^'a^ m oiDQt»n with line os^wi ««* a^ to 
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wniieet the brakeii linu ot' niastii-atiii^ ."iirfat-cs and prevent 
tilting; forward oi' Hie sL't-(>n(] hii'nspid. Fig;. 198 ilhiHtrates the 
appearance of two molars, the ]»>wteri(ir half of one of which ia 




lidestroyud, showing also the application nf two thiniblo-oroivna, 
which are t'oustnu'tefi mo as to form u cantilever bridge over the 
ehaam by !oekiii>; midway in sueh a manner as to ]ivevent tiltinj;' 




rfaees, and at the same time be i-iisily cleansed 
.•ead. The ab:^eeMsed root here shown was ex- 
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COLLAR CROWNS HYQIENICALLY CONSIDERED. 

The principal arjjiiment against ferrulyd or collared crowns is 
that they are productiw of irritation to the peridental mem- 
brane, ultimately causing its ahsorption and the exposure of the 
collar. This would lie tlieoretii'aUy and practically true of a 
rou,i;;h or porous subsfcinco encircling tht' root, or of an imper- 
Pio. 196. tectly and unakillfully adjusted ferrule 

^N^ or collar which would by its presence 

kKi hold a position analogous to a calcareoutf 

^^^^ WW deposit, hut no such comparison can be 

iJl J JSk A^CfL "lade in regard to a perfectly filled 
ya^^ gNwH SwlS collar, formmg at its edge a smooth 
and imperceptible union with the sidc'^ 
of the root, and presenting a uniform 
and benign fiurtace to the investing membrane In case ot 
perfectly ada|ited collarii, when any irritation of the membrane 
exists, it will be found to result from ^uch causcis as usually 
produce it when the natural crown?, are present, nameh, den- 
tal concretions, A tarnished and unclean condition of the 
surface of the gold of the collar will produce an irritation of 



Fia 





the membranes, which is a matter independent of the collar itself, 
and easily remedied by cleansing and polishing the surface. 
Where an acid condition of the secretions of the mouth exists, 
i\ collar of )ilatiniim and iridium, or one of gold and platinum 
crown-metal, pre.ientinir the platinum snrface, is suggested in 
preterencc to gold, at; these metals will not be affected, but will 
constantly present an untarnished surface. 



CHAPTER VIIL 



THE GOLD SEAMLESS CAP CBOWN. 



This method consists in the use of a gold seamless cap for the 
construction of the required root cap or erowii. 

INCrSORS, CUSPIDS, AND BICUSPIDS. 

Incisor, cuspid, and bicuspid crowns with porcelain fronts are 
constructed by this method as follows : The natural crown is 
ground down to within about one-eighth of an inch of the gnm 
at the palatal wall, or enough to clear the antagonizing teeth 
when occluded, and slanting from the posterior edge of the 
pulp^hamber to the cervico-labial edge of the gum and slightly 
under its margin if it is desirable to conceal the joining of the 
cr<jwn with the root. The sides are shaped the same as for a 
collar crown (Fig. 199). A die of the end of the root is then 
made. For this purpose an impression of the part is taken with 
(intta-percha on the end of a piece of wood 

, . , ^ ^, . , , . Fio. 199. Fin. 200. 

trimmed to the proper size, or by placmg 
the gutta-percha in a tube formed of a strip 
of copper about one and one-half inches in 
length and three-eighths of an inch in di- 
ameter, cut out on the sides to the depth of . • 
half an inch, witli the flange for the palatal ^L,,^^^ 
side shortened (Fig. 200). The impression ^^^ 
thus taken will lie confined almost entirely 
to the end of the root ti» be capped. When 
the gutta-percha has cooled, a strip of paper is tied around the 
wood or tube and a die cast with the f\isible metal. AVhen cool, 
the die is removed from tlie mold, and the metal is trimmed, 
with file and chisel, a little <leeper than the gum has permitted 
the impression of the root to be taken, and without altering the 
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form of the oiicl of the root (Fitr. 201). A eoniiter-die is thou 
made hy }»iiiu*hinir a liol^* in a level mass of jmre lead, and with 
a few hlows of a hammer drivini^ the die into it. 

A cap of gold can be formed by placing a piece of gold plate 
(preferably i>u re, Xo. 32 U. S. standard gauge) of suitable size upon 
a block of lead, and with an oval-shaped punch one-fourth of an 
inch in diameter gradually driving it into the lead until the gold 
has assumed the shai>e of a cap about a quarter-inch in depth (A, 
Fig. 201). The gold should be withdrawn from under the punch 
and annealed several times during the i>rocess. Caps can also be 
made with a stamping press such as was introduced by Dr. J. J. 
R. Patrick. (See page 107.) 



Fig. 201. 



Fig. 202. 



FiQ. 204. 






Fig. 203. 




The ca}) is then annealed and swaged on the die to the form 
of the end of the root (B, Fig. 201). The palatal portion of the cap 
should be allowed to go well up under the free edge of the gum, 
and at the cervico-la])ial edge it can be, if preferred, cut out to 
the edge of the root. In the process of adjustment, the edges 
that fit under the gum should be marked and trimmed as 
directed in describing the construction of a collar crown, and 
then ])urnishe(l close to the sides of the root and into the orifice 
of the root-canal, forming a ])erfect-fitting seamless cap (Fig. 
202). An iridio-platinum i)in is then fitted in the root-canal and 
soldered to the cap (Fig. 203), or afterward adjusted as in the 
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construction of the gold collar crown with porcelain front (page 
85), with which operation the remainder of the process of 
construction is identical. Fig. 204 represents the completed 
crown. 

The advantages of this style of crown are, simplicity, as the for- 
mation of a collar is avoided, and strength, as a large portion of 
the natural crown can be left at the palatal side. This affords a 
stronger and more reliable foundation than can be obtained at 
any other point, as the direction of the force in mastication is 
forward at au angle with the line of the root, and although the 
gold of the cap, where it encircles the root at the cervico-labial 
edge, is entirely removed, the crown is still held securely. 

In a paper on the subject of preserving and utilizing this part 
of the tooth, Dr. W. F. Litch, of Philadelphia, describes a 
crowning operation.^ He constructed the cap of platinum by 
slitting a piece of the plate in a number of places, adapting it to 
the form of the end of the root, and then soldering the whole 
tosrether. 

This operation was not, however, so easily or so satisfactorily 
performed as the method above descri])ed, in which platinum, if 
'desired, can be used instead of gold, and the soldering done with 
22- or 24-carat gold. In some respects pure platinum is prefer- 
able to gold in capping roots, as it is less likely to be affected by 
the secretions of the mouth. 

BICUSPIDS AND MOLARS. 

All-gold seamless crowns for bicuspids and molars that will 
accurately fit the natural crown and root, and occlude })roperly 
with the antagonizing teeth, are easily and cpiickl}^ formed, it 
sufficient of the natural crown remains to admit of temporary 
restoration of its contour with gutta-])ercha or any other suit- 
able plastic material. When this has been done, an imj»ressiou 
of the restored tooth is taken in gutta-j)ercha in a tube, as ex- 
plained on page 99, and a die then formed of fusible alloy; or 
a plaster model can be made from an impression of the tooth 
taken in wax, and a mold obtained from the model. 

The preparation and sha})ing of the natural crown, to re- 

^ Dental Cosmos^ vol. xxv, No. 9, page 449. 
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ceivc the artificial crown, can thtn be proceeded with. Where 
Xhi: ivAU\n\\ crown is very ba'lly decayed or broken down and 
the metlnrfl juat doscribefl is not jiracticable, the portion of 
the natural crown or root remaininjr should be shaped and pre- 
(mrerl to receive an artificial cr<iwn. Then the tbmi of the 
cervix if" ascertained with a wire an described on page 81, and 
an inipre!"ni<in of the [larta taken in wax, and the wire form, the 
twisted endf havinjf been shortened, is carefully adjusted on the 
wax at the cervieid line. The plaster model, when made, will 
show the wire slightly imliedded in the plaster. The plaster 
Hhiiidd be trimmed to the inner edge of the wire, as that repre- 
Bentu the exaet form <if the n>ot (Fijr. 205.) 

Another method is to etieircle and adapt to the form of the 
HHit a strip of annealed cojiper, Xo. 35 standard gauge, about 



t'TV, 



j 




one-eijrlitli nf an iueb wide. The copper is then removed, the 
ends beiited and touelied with resin and wiix, the copper adjusted 
ou tlio runt, and the eii<ls cemented with a warm instrument. 
An iniprewsinn i« fiext taken witli )daster, in which the copper 
band is removed in position. A model made from this impres- 
sion, utter the eopper is reniovetl, presents the exaet form of the 
root. 

From 11 ■■ bile " liiken in wux a plaster articulation is then made 
lo the model. A hole is then drilled in the a-nter of the form 
of the rout nn the model to be erowued. In this hole, and over 
the end -f tlie root, a ball of solt plaster, slightly eidored witli 
eanuin". is plaivd, and the teeth of the artieuhttion covere<l 
Willi tin-toil elosed on it. This, on sepaiiitioiu gives the outline 
of the torni of the jrriniliiijr-surf;n.v tor the erown. The sides of 
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the plaster are then trimmed to the form of the crown, and the 
whole carved in detail (Fig. 206). As the crown will always 
stamp larger in circumference than the die, in proportion to 
the thickness of the gold used, an allowance must be made 
by trimming off a proportionate amount of the surface of 
the model; otherwise the outer surface of the crown will be 
larger than is desired. When the plaster nlodel for the crown 
is made, it is separated from the rest of the model at the dotted 
line seen in Fig. 206 and trimmed in the form shown by the cast 
A, Fig. 207. From this model the die is made in a tube with 
moldine and fusible metal as described at page 99. The cast 
should always be lengthened at the neck, so that the crown 
when constructed shall have a surplus in depth of gold to allow 
for any trimming or shaping of the collar that may be required. 
The counter-die (B, Fig. 207) is made by punching a hole in 



Fig. 207. 



Fro. 208. 



Fig. 209. 




A 




B 






r^ 



a block of lead and hammering the die into it. 
The crown, which is usually formed of pure gold, 
or gold slightly alloyed, or gold lined with very 
thin platinum from No. 32 to l^sTo. 34, U. S. standard gauge, is 
then made by first stamping a piece of plate (t^ee page 105) in 
the form of a cap of gold (A, Fig. 208). This cap is then jJaced 
on the cast and with the aid of the counter-die (B, Fig. 207) 
swaged to the form of the crown B, Fig. 208. A piece of kid 
leather should be used to cover and protect the gold from the 
lead, and facilitate its removal from the counter-die. An allow- 
ance for the thickness of the leather must be first made, by 
driving it on the cast without the gold, into the counter-die to 
enlarge it. If this is not done, the gold is liable to be torn in 
the swaging. 

Cuspid crowns from which a portion of the gold on the labial 
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aspect is to be removed, or which are to be used entire as a 
support for l)rid<^e-work, can usually be advantageously formed 
with a seamless caj) (Fig. 209). The necks of these crowns can 
be contracted in fitting in a contracting plate, or slit, lapped, and 
soldered, should the case so require. (For details of process of 
adjustment and insertion, see "Process of Adjustment of Seam- 
less Contour Crowns.") 



CHAPTER IX. 



GOLD SEAMLESS CONTOUB CROWNS. 



The artistic requirement of all-gold crown-work is, that it 
shall reproduce the anatomical contour of the natural teeth. 
This is usually accomplished by melting solder on the collar and 
then trimming it to the form of the crown. A preferable 
method is to shape the metal forming the sidta of the crown by 
swaging. This is easily done in a crown formed in sections, but a 
special process is required in the construction of seamless crowns. 

A contour crown can be made by placing a seamless cup on a 
sectional die or mandrel of the rihape of the tooth, first swaging 




the grin ding-surface on the mandrel and then stamping downward 
on the straight sides of the crown with a cap iitted to the shank 
part of the mandrel. But such a process, like many otherpi, is too 
complicated to be of any use to the dental practitioner. The 
sectional mold method here presented is simple, practical, and 
general in its application. 

To describe and illustrate tiie process, we will take one of 
the most difficult crowns to construct, — a superior molar {Fig. 
210). A natural tooth, or one made of plaster, is used as a 
model. From this a sectional mold is made, as illustrated in 
Figs. 211 and 212, in Babbitt's mebd, zinc, or fusible alloy. 
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Into tbe mold s cap of gold (Fig. 213) 23 to f!4 cants fine is 
adjusted, fittiug: ti^ilv the orifioe of tbt closed mold. The 
mold i« tlieo placed id s rise, and the cap is expanded to the 
geuentl form of the mold hy hammeriDg into it a mass of cotton. 
The gold IB then ewaged luore in detail lo the form, and with a 
wo'>d point or a buruieher revolve*! bv the dental engine bnr- 
uiiihed after th'- ixelh'id of Dr. Herbst inUi evt-rr part of the 
jjjold (Fig. 214j. To faeilitate the process, the mold ebonld l>e 
frequeutly opened, and thv gold annealed. Fig. 215 repre^nts the 
coiijplet*<i crown. These results can l»e secured by <rther stflee 
of ujoldri : Fig. 214 illustrates one, but the principle is the same. 
Another method ii; to form a fusible-metal die of the tooth to 



Ci::i 




be orowned, and, after having stamped the grinding-surtaee of 
the crown, to reveree and swage the sides close to the die; the 
crown is then relieved of the core (die) by heating to the melting 
point of the fusible metal and pouring it out. 

For practical use, a variety of molds should be made from 
natural teeth of ditferent sizes and average forms to serve in 
corresponding eases. The crowns should be contracted at the 
neck more than their size and contour call for, so that the gold 
will act as a tight-fitting band which will expand to the form of 
the root as the crown is pressed up in the process of adjustment. 

Oaps of metal can be made in different sizes and kept on hand 
fur use .in this and other styles of crown-work by means of a 
machine {Fig. 216) such as is used by jewelers for forming cap- 
shaped pieces of gold, and in factories for making copper car- 
tridges. The gold plate, cut into circulitr pieces, is pressed through 
u steel die-plate, with punches gauged to the holes ; at each punch 
a small portiim of the gold is turned over, tlius preventing its 
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lapping or creasiug (Fig. 217). Repeated annealing of the metal 
is very necessary in this process. 



Fio. 21G. 




Jfethods of Contouring Crowns constructed in Sections. — In con- 
^"ti-victing a crown in sections, the collar can be first formed on a 



Fig. 217. 



Fig. 218. 
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^'^andrel, then placed in a mold, and bur- 
nished to the shape of the sides. The pro- 
•<ie88 of its adjustment t9 the neck of the root 
16 then continued in the usual manner. 

Another method is to stamp or burnish up the collar on a die 
'representing the upper sections of a tooth, designated as the 
•middle and cervical third (Fig. 218). After contouring the 
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collar, the cap is adjusted and soldered on. With a metallic 
stamping plate (see page 93) these caps are quickly made. 

Process of Adjustment of Seamless Contour Crowns, — A superior 
molar — one of the most difficult teeth to operate on — will serve 
as a typical case to illustrate this process. The crown or root is 
first shaped and if necessary built down with amalgam, straight,, 
or tapering slightly on its sides toward the occluding surface, a& 
described at page 39. Guided by the shape of the natural 

Fig. 219. 




teeth, and measurements by calipers — a pair of tweezers with 
a screw as shown in Fig. 219 answers the purpose — or by a 
plaster model of the mouth, a gold crown of suitable form and 
size is selected. The crown is then slipped over the end of the 
prepared natural crown or root, and gently pressed and worked 
straight upward, the gold at the neck of the crown expanding to 
the form of the root until the edge meets the margin of the gum 
(A, Fig. 220). A line (B) is then marked on the gold with a 
sharp-pointed instrument, parallel to the margin of the gum. 
The crown is then removed and the edge trimmed off to this mark 



Fig. 220. 



Fig. 221. 





or even with it (A, Fig. 221), using small curved scissors. This- 
process should be repeated, taking off a little at a time, until the 
edge of the gold meets the gum evenly at all points, under the 
free edge of which it is then pressed up, and if the occlusion- 
is correct a burnisher is passed around the cervical portion and 
the gold burnished accurately to the root. 

Although a crown can usually be expanded on the root to ita 
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, upon the closed ends of a 



form in the process of adjastinent, the necks of natural teeth 
vary bo in proportion to the size of the crown that it often 
becomes necessary to slightly expand the gold at the neck of a 
contour crown. This is quickly and easily done, without alter- 
ing or injuring the crown, as follows; Soften a mass of gutta- 
percha, about the size of the crown 
pair of clamp forceps, or an ap- 
pHance of similar construction. 
Introduce the gutta-pereha inside 
of the neck of the crown, which 
should be moistened to prevent 
its adhesion. Then withdraw the 
gutta-percha, harden it in cold 
water, and cut through the center, 
between the points of the forceps. 
By reinserting the points of the 
forceps arme<l with the gutta-per- 
cha, the neck of the crown may 
be expanded in any direction ai'- 
cording to the manner in which 
the forceps and gutta-percha have 

been inserted (Fig. 222). A gold 

collar can be expanded in a similar 

manner. 
Before the crown is pressed up 

to its apparently proper position, 

the occlusion should be e.\amined 

and calculations carefully made to^ 

obviate any defects, which at this 

stage can be readily corrected by 

proper manipulation of the crown. Any desirable change can 

usually be made in the form of the occluding surface of the crown 

while on the tooth, with an instrument tapped by the mallet, or 

by removing the crown, holding it with the index finger pressed 

flat against the edge of the cervical portion, the other fingers 

grasping the sides, and tapping the gold with a riveting hammir. 

The position can be changed for altering the sides, on which 

the flat end of the hammer should be used. 
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Sfreagfhening Seamless Gold Confour Croivns, — Additional 
strength and stiffiiess can be given to seamless gold crowns 
when desired, in several ways. The liability of melting the 
gold which forms the sides of the crown in the operation has, 
with some, been the principal objection to their use. This, 
however, can be avoided. Where the cusps or grinding-surfaces 
require filling in or thickening, which is done from the inside, 
it is safely accomplished as follows : Take a pellet of moldine, 
moisten it with water, and work it until quite soft', then roll it 
out lengthwise, and envelop the crown on its sides with a very 

Fia. 223. Fig. 224. Fia. 225. 





thin continuous piece, leaving exposed the parts of the occlud- 
ing surface that are to be tilled in. Pass around on the outside 
of the moldine, without touching the crown, a fine wire, and 
twist the ends together for a handle (Fig. 223). Grind some 
borax mixed with water to a cream-like consistence, and with a 
small pellet of cotton twisted on an instrument paint the inside 
of the erown with the borax just where you wish the solder to 
flow. Then place inside the cusps an easy-flowing solder that 
has been out fine and immersed in the borax. The crown is then 
held in the flame of an alcohol lamp or in a blue gas flame, and 
heated slowly so that the position of the solder will not be 
chanjsred bv the fusinof of the borax. Increase the heat until 
the solder flows over the surface of the gold, which it does very 
(|uickly when the melting-point is reached. Then the crown 
must be instantlv removed and examined. Sufficient solder 
should be placed in the crown to give it the desired strength in 
one heating, but in case of necessity more can be added and the 
process cautiously repeated. The moldine protects the sides, 
which generally take up the greatest degree of heat. 
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Another method for strengthening or filling gold seamless 
crowns with solder or even 18- or 20-carat gold plate, is to invest 
the outside surface of the crown in plaster and marble-dust 
(Fig. 224), and then with a small flame of the carbo-oxy hydro- 
gen blow-pipe, not over one-half an inch in length, introduced 
inside of the crown, melt and flow the solder or gold plate 
over any portion or even all of the surface of the gold. The 
crown, if formed of gold with a thin lining of platinum, can be 
soldered by either method with little danger of being melted. 

If for some special purpose it is desirable to strengthen the 
neck of a crown by increasing the thickness of the gold, it is 
first soldered to stiffen the occluding surface as above described, 
the investing material is then removed, and the inside of the 
crown filled solid with moldine or investing material. The gold 
which is dulled on the surface is scraped around the crown, 
along the line of the cervical'edge (A, Fig. 225), only as low as 
the stiffening is required. Along this part, borax is applied with 
a brush, and small pieces of 20-carat solder placed in succession 
and melted, the crown being turned during the process until the 
neck is entirely encircled. 

Supporting the Crown, — ^In crowning teeth with living pulps 
there is sufllcient of the natural crown present to afford a secure 
foundation and attachment for the artificial crown, as is also the 
case with many teeth that are pulpless; but in badly broken- 
down crowns, or where only the root is present, a metallic pin 
or post should be inserted in the root, and the part 

. "Pto 226 

built down wuth amalgam to a form that will afford 
secure support and attachment to the artificial crown, 
and facilitate its adjustment. (See " Special Prepa- 
ration of Badly-Decayed Teeth or Roots," page 39.) 
In many cases the required support for the crown 
can be secured by means of a screw (Fig. 226). 
A How screw is inserted in the root-canal A (see 
page 52). Amalgam is then packed in the lower 
section of the artificial crown, C, to the line B, and 
into the amalgam the screw is pressed. Amalgam which has 
been put in a piece of chamois and the mercury pressed out 
with a pair of pliers until it is in the condition termed " dry " 
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will adhere to the gold without affecting it. The amalgam is 
tirst placed in the crown slightly in excess of the amount re- 
quired, and the crown adjusted, removed, and the surplus 
scraped out. This process is continued Tintil the screw or the 
crown section of the natural tooth forms an indentation in the 
amalgam, which it will lit when the crown is cemented on. The 
vent for the escape of air and surplus cement — which should 
always be put in perfect-fitting crowns and afterwards filled with 
gold or amalgam — should be in the line of the indentation in 
the amalgam, with which it must connect (D). (For process of 
cementation, see article on '" Insertion and Cementation.") 

These crowns can be inserted in an easy and inexpensive man- 
ner by filling in the lower section of the crown with amalgam 
instead of gold, and allowing the head of the screw or the nat- 
ural crown to indent the amalgam as above described, and then 
cementing on the crown with oxyphosphate in the usual 
manner. 

In a case so inserted, with no antagonizing teeth, the result is 
the same as though the inside of the occluding surface of the 
crown was filled with gold ; but if antagonizing teeth are present, 
the soft gold of the crown is apt to wear through in places and 
expose the amalgam. 

If a tooth is short and the articulation such as to require the 

reduction of the collar to a size which will suggest insecurity 

when the crown is cemented, or if the tooth is pulpless, a 

headed or barbed pin that will anchor in the root should 
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be soldered in the interior of the crown, as shown in 
Fig. 227. This is done by passing the pin through a 
hole made in the occluding surface of the crown, adjust- 
ing the crown in the mouth, removing, investing, and 
soldering the pin from the outside surface of the crown. 
The advantages of seamless contour crowns are, that they 
represent perfectly the tooth in its anatomical contour, prCvSent a 
uniform surface of pure gold, which preserves its color without 
tarnishing, and are quickly and easily adjusted. Their defects are 
inability to meet the requirements of abnormally-shaped roots 
and anomalous articulations. 




CHAPTER X. 

GOLD CROWNS WITH PORCELAIN FRONTS FOR TEETH WITH 

LIVING PULPS. 

In the anterior teeth, in case of atrophy or erosion, or where 
decay has destroyed the approximal sides of a tooth in such a 
manner that crowning is considered the most desirable operation 
to perform, the pulp is frequently found unexposed and in a 
normal condition. The importance of its preservation in such a 
case is unquestionable. 

The methods at present most commonly used to form a crown 
under such conditions are in many respects defective and 
objectionable, notwithstanding the advantages their indorsers 
claim for them. 

In the first place, all crowns of platinum and iridium, with 
body baked on to represent the labial aspect of the tooth, have a 
dead and unnatural appearance, and from those on which films 
of porcelain representing teeth are baked the porcelain fre- 
quently chips otf, and both styles usually protrude beyond the 
line of the adjoining teeth. 

The method here presented is intended to overcome these 
objections and to produce a more satisfactory result. The des- 
criptive details of the crowning of a central incisor will serve to 
illustrate it. A model is first made representing the tooth in a 
perfect form. This can be done either by shaping the natural 
tooth in the mouth with oxyphosphate or gutta-percha, taking 
an impression of it in wax or moldine, and forming a model 
in plaster or fusible alloy, or by taking a natural tooth and 
shaping it to correspond, or, if the operator is an expert, carving 
one from a piece of plaster. 

Two casts, one of the coronal form of the tooth (Fig. 228), 
and the other of only the palatal and approximal portions (Fig. 
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229), are made, using the moldine in tubes with fusible raetal. 
This will consume only a few mhiutes. A piece of gold and 
platinum crown plato, Xo. 34 U. S. standard gauge, about the 
length and circumference of the tooth, is then struck up on the 
palato-approximal cast, from which it receives the palatal and 
approximal aspects of the tooth. It is then transferred to the 
coronal cast, which is previously trimmed the thickness of the 
^old plate upon the approximal surfaces, and worked down to 
the exact form of the tooth on the anterior portion (Fig. 230). 
The metal, which is then the exact form of the tooth on all 
sides, is cut even at the incisive edge, the seam down the front 
beveled, lapped, and marked, then slightly opened, and the gold 
slipped off the die. Guided by the mark, the gold is then 



Fig. 228. 



FiQ. 229. 



Pig 280. Fig. 231. 



Fig. 233. 







■D 




Fig. 232. 




pressed back to the form assumed on the die, and fitted to the 
natural crown, which should have been previously trimmed and 
shaped as described on page 38 (Fig. 19), and the joint on the 
labial side soldered (Fig. 231). Into the incisive edge, w^hich is 
open, a narrow strip of gold, about one-sixteenth of an inch in 
width and thick enough to fill the space, is fitted and soldered. 
This strengthens the whole crown, and forms a protecting edge 
for the porcelain front. 

We have now a gold-contoured crown, an exact imitation of 
the tooth under treatment. The crown is then filled with 
plaster, and the labial portion ground and filed away, so as to 
leave the upper part to form the band, and the lower the in- 
cisive edge, as represented in Fig. 232. 

A porcelain tooth which matches in shade and form is then 
ground and thinned down — in which operation the pins are 
removed — to the form of a thin porcelain front, thickest at the 
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incisive edge. This front is fitted to replace and represent the 
labial portion. The porcelain is then removed and a piece of 
platinum foil adapted to its back, and turned just barely over 
the edges, the upper and lower of which should be slightly 
tapered oflF, as shown in Fig. 233. 

The platinum can be made to fit closely to the porcelain by 
rubbing the edges on a piece of cloth or chamois, on a flat 
surface. The porcelain front is then adjusted on the crown 
and cemented on one side with wax, and the crown invested in 
plaster and marble-dust, so that the seam along the edge of the 
platinum and gold is exposed on the cemented side and at one 
end as shown in Fig. 234. The investment is then heated and 
the seam soldered with small pieces of 20-carat solder. Care 
must be taken not to flow the solder upon the porcelain, or to 

Fio. 2M. Fig. 235. Fig. 236. Fio. 237. 
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use more borax than is absolutely necessary, as otherwise the 
porcelain will be fractured. 

When the investment is cold, the crown is removed, again 
invested, and the remainder of the seam soldered, or the invest- 
ment can be immediately removed from the other side, and the 
soldering completed; though this latter plan is attended with 
some risk to the porcelain. 

After the crown has gone through the finishing process, the 
excess of porcelain inside of the crown is ground away in a few 
minutes with a small piece of corundum melted on an old oval- 
shaped bur. The cavity in the crown is, meanwhile, kept filled 
with water (Fig. 235). 

In adjusting the crown, the natural tooth can be smeared with 
articulating paste, which will easily indicate any point obstruct- 
ing its perfect adaptation. When fitted, the crown is attached 
with oxyphosphate cement. Fig. 236 shows the completed 
crown. 
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Bicuspids and molars can be made in the same manner by 
using a contour crown of gold lined with platinum (see chapter 
on contoured crowns), and, after its adjustment, fill- 
ing in the crown with plaster, and then cutting away 
the labial portion and replacing it with porcelain 
(Fig. 237). 

Crotrniftf/ in Ca.^es of Ahrasiov, — ^In a case of ex- 
tensive abrasion of the incisive edges of the anterior 
teeth, with pulp living though considerably calcified 
in the coronal section, crown-work to restore the 
length and form of the teeth is best performed by 
removing a portion of the labial aspect of the natural 
crown and then forming the artificial crown similar 
to a gold collar crown without the pin. An accurately adapted 
collar, cemented with oxyi)hosphate, will secure the crown suffi- 
ciently. Fig. 238 gives an outline of the construction of such a 
crown. 




CHAPTER XL 



SPECIAL FOBMS OP GOLD CROWNS WITH PORCELAIN FRONTS. 

THE PARR CROWN. 

This crown, which in form of construction possesses special 
points of merit, is largely used by Dr. H. A. Parr.« 

The root is prepared, banded, and capped without a pin, the 
same as for a gold collar crown (A, Fig. 239). A hole is made 
in the cap, and a post fitted in the canal. A piece of gold plate, 
fiilly the size of the cap on the root, is adjusted on the post 
above the cap by making a hole in the gold in which the post 
will fit tightly. The gold plate is then adapted to the cap on the 



Fig. 239. 



Fig. 240. 



Fig. 241. 
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root, and burnished into any open space around the post, 

forming an outside cap ; the pin and the outer cap are 

then removed and soldered together and adjusted on 

the inner cap, and the edge of the outer cap trimmed even with 

it (B). The porcelain tooth to form the crown, C, is fitted and 

attached to the outer cap, which, when finished, is cemented 

in position as shown in Fig. 240. 

The advantage of this form of crown is that the root is 
securely and permanently capped independently of the crown, 
which can be removed without disturbing the cap on the root. 
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Dr. Parr, in using this style of crown in bridge-work, eonstructe 
the outer cap with a band which half encircles the inner cap, 
and tapers off from the palatal to the labial stiction, as illustrated 
in Fig. 241. The cap on the root is cemented with oxyphos- 
phatc, and the post and outer cap with giitta-pereha. 

THB LEBCH CROWN. 

Dr. Locch'e crown is thus described by Dr. J. E. Dexter:' 
" A method devised by Dr. H. K. Leech, of Philadelphia, 
shown in Fig. 242, and described in 
Pio. 24a. ^^^ j^^^^^i^ CstnoH for April, 1879, is 

/i , as follows: The root is drilled out to 

■ 1 1 a depth of about three-eighths of an 

11 a inch to a diameter of about No. 16, 

lM 1 1 standard (American) wire gauge, the 

bottom of the hole being flared or 
enlarge<l, and the canal above filled 
with gutta-percha. A gold tube \& 
made ti) fit the hole accurately and 
project sufficiently for convenience of 
handling, and is soldered through a holo in a gold base struck 
to the root, projecting through the plate some distance. A plate 
tooth i'' fitted to the root and plate and soldered to the latter, 
gold being flowed onto the plate and backing and around the 
projecting tube to form the pulatal contour, and the tube cut off 
flush with the latter. We now have a plate tooth, gold hacked, 
with a tube-pivot, the orifice of which opens on the ]>alatal 
aspect of our tooth. The root-end of the tube is now slit per- 
pendicularly in three or four phiceii, for about two-thirds of its 
length, a thin sheet of warmed gutta-percha is placed on the 
basi' of the crown anmnd the tube, and the whole is pushed 
securely to place. Now pack gold or tin into the tube, comlensi)};/ 
tin bottom /)Oi-Hoii-< -111 lh"t the. -fHt end irill fjnread and tightly Jdl t,hi' 
jfiired enil «/ ihv hiJe in ihe rnut, and the operation is complete." 

A collar crown fastened with a tube-pivot as described can be 
used to advantage in detachable bridge-work, as the tube if 
filled with tin foil will admit of the crown being easily detached. 
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THE LOW CROWN. 

In the method fnr crowiiinji; piilj>less roots ol' Dr. J. E. Low, 
of Chicago, the root-(.-ana] is reamed out with an instnitnent 
which at the tame time shapes the end of the root, or a portiou 
of it, to receive a cnmbined post and cap, which the inventor 




calls a " step-plng," from its peculiar form. There are seven 
a of the cntting instruments (Fig. 543), and corresponding 
I exactly with them seven sizen of the step-]ilugs. These step- 
I plugs are not unlike a minute cone-pulley fiet in a saiicer-whaped 
I ca[i upon thf bottom of which is a stout liosa. They are made 
I of platinum and nickel. As these laat lit the jirepared root 
I «ccurately, it iw claimed that they 

1 afford a' secure foundation for the Fio. 244, Fig 24.'.. Fiq.246- 
I artificial crown and alwo [irev^nt 
I longitudinal fracture of the root. 
To descritie and illustnite the pro- 
jess, the root of a central incisor (T'ig' 
I 244) is selectL-d. The end of the 
I root is fir.<t ground level with the palatal margin of the gum. A 
I Cutting instrument of suitable size is then selected, with which 
\ the root is shaped as shown in Fig, 245. The end of the mot is 
ived enough to permit the palatal edge of the cap of the step- 
i|)log (Fig, 246), which is then adjusted, to pass Just below the 



120 



ARTIFICIAL CROWN' AND BRIDGE-WORK 



margin of the giim. Fig. 247 shows the step-plug in positiou, and 
ruadv for the adjustment of the porcelain front (Fig. 248) and 
the construction of the crown, which is completed as in methods 
f)revionsly dencribed. The porcelain front when adapted should 
meet the labial margin of the gum, and when necessary the 
la>>ial rturface of the end of the root should be trimmed, with 
the cap in p<j.sition, with a corundum-wheel to permit it. When 
the porcelain front is to be adjusted in the mouth, the backing 
should be warmed, a small quantity of resin and wax cemented 
njton it, the tooth placed in position in the mouth, and the con- 
vex surface of the step-plug cap perfectly imbedded in the wax. 
The wax and the porcelain front should next be carefully removed 



Fio. 247. 



Fig. 249. 



Fio. 250. 





Fig. 248. 






Fig. 252. 
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Fig. 253. 



Fig. 255. 






and then the step-plug, using pliers for the last. The step-plug 
is then to be placed in the wax impression, to which it is fixed 
with a heated spatula, and then invested for soldering. Fig. 249 
shows the completed crown ready for final adjustment, and Fig. 
250 gives a sectional view of it in position. 

In crowning bicuspid roots, one step-plug placed in the 
palatal side of the root (Fig. 251) is usually suflicient, the 
remaining exposed surface of the end of the root being covered 
by adapting thin platinum plate over it and on to the surface of 
the cap before adjusting the porcelain front (Figs. 252 and 253). 
Figs. 254 and 255 show the completed bicuspid crown before 
and after the final adjustment. Molar roots are capped in a 
similar manner, using two step- plugs. 

The plugs are useful in building up badly-deeayed roots to 
support and retain all-gold cn>wns. 



CHAPTER XII. 

CROWNING FRACTURED TEETH AND ROOTS, AND IRREGULAR 

TEETH. 

The crowning of fractured teeth and roots is a process that 
requires skill and delicate treatment. Its practicability depends 
on the nature of the fracture, the previous health of the parts, 
and the length of time that has elapsed since the occurrence 
of the injury. 

LONGITUDINAL FRACTURE OF THE CROWN AND ROOT. 

By this is meant a fracture of the crown or what remains 
of it, longitudinally through it, and down the root or roots. 
Foreign substances having been removed from within and around 
the parts, the crevice of the fracture is syringed thoroughly 
with a solution of carbolic acid and tepid water. The fractured 
parts of the root are then drawn together with waxed floss Fig. 256. 
silk, passed at least twice around the tooth, and tied, the 
ends being passed through twice in forming the knot. 
The pulp-chamber is then prepared, and dovetail slots 
drilled across the parts (Fig. 256). If it is suspected that any of 
the particles removed in the preparation have invaded the crevice 
of the fracture, the ligature must be removed, the parts again 
syringed, and the ligature readjusted. The upper parts of the 
root-canals are then filled with gutta-percha, and the main body 
of the cavity and the slots with a hard, quick-setting amalgam. 
At the next visit of the patient the ligature is removed and the 
parts carefully prepared for crowning. The circumference of 
the root is first measured with a wire, a tight-fitting collar con- 
structed, and the crown then completed in the usual manner. 

The great drawback in these cases is that the patient generally 
fails to present himself immediately for treatment, and foreign 
substances work into the fracture, causing inflammation, which 
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is ilifficult to control. Often subsequent to treatment a septic 
condition of the fracture supervenes, the irritation caused thereby 
iind the exudations from the fraeture becoming so annoying that 
extraction is tlie only alternative. 

Teeth fractured as above described rarely have living pulps. 



Fractures of this kind are common, especially in bicuspids, 
where large fillings are iu^ierted extending from the anterior to 
the posterior approxirnal walla, lea^•ing the separated buccal and 
palatal ousps to bear the forcf in mastication. 

In such cases tlie fracture seldom extends beyond the edge of 
the alveolar process. The fractured part having been removed, 



Fio. 257, 



Flo. 259. 




a dovetail slot is made in the crown or root, into which gutta- 
percha is inserted for a day and the ineiubrane of the gum pressed 
back, so as to fiilly expose the surface of the fracture. The form 
of the root is then in a measure restored with amalgam., which, 
when hard, is polished (Figs. 257 and 25H). 

The roi>t is then crowned the same as in any other case. 



METHODS OF CROWNING IN CASES OP IRREGULARITY. 

Fig. 25!^ shows a method of treating a case of irr^alarity 
without destroying the vitality of the pulp. The tooth at B, 
which stood inside the line of the lower teeth when the mouth 
was closed, was trimmed, shaped, and capped. To this ci^ was 
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attached the tooth at A, with an oval-shaped piece of gold that 
cleared the lower teeth in occlusion. The cap waa then cemented 
to the natural crown. 

Fig, 260 represents a case of irregularity treated by Dr. 
Bonwill, who says in his description of it, — 

"This shows a case of irregularity which was beyond correc- 
tion, on account of the poor character of the teeth, their position 
in the palatal arch, and the age of the patient. Id such cases T 




do Qot hesitate to cut otf the crown, destroy the pulp, and place 
one of the plate tooth-crowns with a nut. To do so, the crown 
must be connected to the root by a strip of heavy gold plate, 
extending for one-quarter of an inch or more,to bring the artificial 
crown into the circle. For such cases the porcelain crown ^vill 
also answer." 



CHAPTER XIII. 

PARTIAL CROWNS. 

Gold. — Partial crowns of gold for the protection of plastic 
fillings in large cavities and for the restoration of contour are 
often desirable when, for any reason, a solid metallic filling cannot 
well be inserted. The cavity having been properly excavated, 
its orifice is trimmed as uniformly straight or circular as its 
position and character will allow, and the edge of the enamel 
beveled off, tapering towards the center. In the preparation of 
cavities in the grinding-surface, trimming and cutting away the 
enamel should be confined to that surface. In approximal 
cavities which reach the grinding-surface, it is advisable to 

extend them in that surface and bring the gold over 
Fig. 261. and anchor it there, so as to afford greater security 
against its displacement in mastication. Where de- 
cay extends close to the margin of the gum, if the 
tooth is trimmed away so that the gold w^U extend just 
under its free edge, a recurrence of decay at that 
point will be avoided. The bicuspid shown in Fig. 261 will 
serve as a typical case to illustrate the constructive details. 

The cavity having been properly prepared, a die of the tooth 
in its original form -is then ^^ecurcd. For this purpose the mold 
is made by taking an impression of the tooth with wax, making 
a plaster model, and then restoring the contour and forming 
from it the mold in gutta-percha or moldiue ; or the shape of the 
natural tooth may be restored with wax or gutta-percha and the 
mold made directly from it in [)laster. The die and counter- 
die having been formed (see article on " Molds and Dies "), a 
piece of pure gold, No. 28 to 30 standard gauge, the exact thickness 
being governed by the size and nature of a cavity, is struck up to 
the form and size of the part to be capped. The gold is then 
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Fig. 262. 




Fig. 263. 




adjusted to the cavity, and the edges trimmed and burnished 
to fit close and flush with the edges of the cavity. In the. case 
of large cavities including a part or the whole of the approximal 
surface, a model of the tooth and the empty cavity from an impres- 
sion taken in wax will sometimes facilitate and guide the pre- 
liminary trimming and shaping of the gold. Two headed pins 
fixed on the inside of the cap (Fig. 262) are generally sufficient, 
to secure it, but others can be added if the con- 
ditions of the case seem to require it. In com- 
pound cavities, including the side and grinding- 
surface, one pin at least should be fixed in the 
latter portion. Where the grinding and both 
approximal surfaces are included, a wire should 
be extended from one side to the other (Fig. 263), 
but the fastening should not touch the bottom of 
the cavity. 

In pulpless teeth the pin from the upper part of 
the cap should extend up the canal, giving great 
stability in such cases (Fig. 264). 

In soldering the pins or loops when inserted in 
holes drilled in the gold, a little solder can be flowed 
over the adjacent parts if deemed necessary to 
stifien and strengthen them. 

Oxyphosphate is, as a rule, the best to be used 
in connection with these caps, as it forms a solid 
and unyielding foundation, and, when properly 
protected from the fluids of the mouth by a care- 
fully adjusted cap, is very durable. 

The cement should be first inserted in the cavity, 
and then a small quantity placed around the pins 
of the cap, which should be immediately adjusted accurately 
in position. When gutta-percha is used, it is heated and applied 
in the same manner to cavity and cap. The cap is then heated, 
pressed into position, and held there until the gutta-percha 
hardens. This can be hastened by the application of cold 
water from a syringe. The surplus of gutta-percha is then 
removed, and the edges of the gold burnished. • 

These caps applied to cases with living pulps show durability 




Fig. 264. 
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of a commendable character. The advantage they possess over 
pieces of porcelain is found in the close joint that can be made 
with the edge of the enamel by •burnishing the gold against it. 

Porciiain and Gold, — The partial restoration with porcelain and 
irold of an incisor crown such as is shown in Fig. 265 is often desir- 
able. The edges of the crown to form the joining with the porce- 
lain are trimmed straight and level, and then polished. A shallow 
groove is generally formed to advantage at A, Fig. 266. A very 
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thin piece of platinum is then adapted to the crown as shown at B, 
Fig. 267. The pin C is fitted to the root-canal, passing through 
the platinum. The post and cap of platinum are then attached 
with wax, removed, invested, and soldered with pure gold. A 
little of the gold at the same time is flowed over the cap. The 

cap and post are then adjusted to the 
crown,, and the cap is trimmed level 
and burnished so that it fits closely 
against the surface of the fracture 
and into the groove at A, Fig. 266. 
At this stage of the work, to facilitate 
the subsequent operations, an im- 
pression can be taken that will re- 
move in it the cap, and from this a 
model can be made. A cross-pin 
porcelain tooth is then ground down to a size and shape that 
will properly restore the part and form an accurate joint with 
the labial edge of the natural crown. The porcelain is then 
backed, cemented to the cap, removed, and soldered with 20-carat 
solder. The partial crown when properly finished is cemented 
in position with oxyphosphate. 

In a case such as is represented in Fig. 268 the cap is shaped 
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to the surface of the fracture at A and over its palatal edge, and 
the backing on the porcelain is extended out over the palatal 
edge of the fracture at B. The two sections of the platinum 
are united in the soldering. 

Fig. 269 illustrates a fractured central incisor in which the 
pulp was not exposed, restored with porcelain by Dr. J. Bond 
Littig, of New York. The cap to the fractured part was fastened 
by three small pins as shown in Fig. 270, which illustrates the 
details of the construction. 



CHAPTER XIV. 

FINISHING AND POLISHING— PROCESS OF CEMENTATION. 
FINISHING AND POLISHING CROWN-WORK. 

The iiuiahing should be done with small corundum-wheels 
and points, first coarse, then fine, on the dental engine, which, 
for tins part of the work, is preferable to files or the lathe. In 
the final finishing use moose-hide points with fine pumice on 
the engine, or felt wheels on the lathe ; and, in the polishing, a 
brush wheeU ^vith whiting and rouge on the lathe. 

The gold should fii-st be properly shaped, which includes 
trimming the collar ott* to a fine edge where it fits under the 
gum, so that tlie seam of union with the root will be impercep- 
tible. The gold that has been placed on the incisive edge of the 
inoisor and ouspid crowns should be trimmed away, so that 
although it will protect the porcelain, very little if any will be 
seen when the crown is in position in the mouth. 

INSERTION AND CEMENTATION. 

In the inserrion and cementation of all crown- and bridge-work, 
the objeet to l>e orteotiHl is the same in principle, that is, to form 
with ;in in5k>luble material a solid, substantial, and impervious 
union Wfween the natural iH>>ih or root pressented and the arti- 
Itoia] eiv>\vn. As a oement for ihis purpose, the plastic oxyphos- 
j'lhiiiihe of ^iwc is geneinaJaV j'^reierT^eil, and it is in many respects 
OHH^ of due most de^siraWe to W found. 

E^c;^**^ scieniifio j^rc>jH>nioi]is of i3ae ehemioa! sabstance of which 
the ixmetit 5s eotujn^sei aii>e ess^entaal in its prep^Aralion, and the 
i>\^<4e 4>f itti^ >fei>iai-ii Iv- in a very line p;>wiier. A standard pre- 
jvjiiTAtH cv::i iM" the otMiieiut sh «>ia]'d 2>e ><']ectei. For all styles of cro^nis 
xuitii ^vvilars, A:ia<ii :or l>riiii^swo»rk dejviiiiiit^^oiii ojnowiis of similar 
>xw>5rai<tiiVii. >vio»v>-^-ttiriir oeaxiemt sii..MaW iv niis»ed„ bat for crowns 
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I without a ferrule or uollar tbe ordinarj' eement is preferable. 
I For mixing the cement, a piece of plate-glaaa about five inchea 
f long and three inches wide as a slab antl a email spatula are 
I must suitable. The surface of the ulab must be perfectly clean. 
\ The iicid and powder should first bo separately placed on the 
I glass, the amount of powder being fully equal to the requirements 
I of the acid. Should it be found during the mixing that the pro- 
I portion of powder ih too great, the surplus should be instantly 
I thrown off the slab and the mixing, which must be rapid and 
I thorough, continued; tbe consistence should he that of thick 
I cream. If the slali is placed on a towel which has been saturated 
[ with ice-water, the cold will retard the setting. 




Tlif pint.-i to be crowned should be previously syringed with 

—-water, then protected by a napkin, bathed with alcohol applietl 

llby cotton with tweezers, and wiped with bibulous paper. Each 

I cap or crown, which should have been thoroughly dried, is first 

filled with enough cement to insure a slight surplus. A small 

portion is then put in each root-canal or hollow part of a 

, natural crown present, and the artificial crown or bridge im- 

mediately adjusted in position. In many cases it ia best to 

aickly remove the napkin and occlude the teeth to insure the 

occhision, and then open the mouth and replace the napkin. The 

erown or bridge should be held under a slight pressure until 

jtifae cement sets. For this purpose a piece of wood notched on 

ind or an adjuster (Fig. 271) can be used. 

When the cement has set perfectly hard, the surpjus around 

f'tbe edges should be removed. In collar or shell crowns 

* the edges of the gold of the collar or shell should be given 

. final burnishing. Wet floss silk or dental fiber, charged 

I with pumice, should be passed between and around tbe teeth to 

e every particle of the superfluous cement, and finally the 

irta should be syringed with tepid water. 
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The patient should be requested to call in a few days, so that 
an examination may be made to see if any particles of the 
cement were overlooked. Cleansing gently at this time facili- 
tates the healing of the gum around the collar or neck. Care 
in these little details tends to prevent that inflamed appearance 
4ind recession of the gum often seen around crowns, and also 
insures a satisfactory result to the patient and commendation to 
the dentist. 

Previous to insertion the posts of crowns should be slightly 
barbed. In all-gold cap crowns a vent for the escape of air and 
surplus cement is usually made in the form of a small hole in 
the deepest fissure of the grinding-surface. When the cement 
is hard the hole must in all cases be closed with a gold or amal- 
gam filling. 

When gutta-percha is used for cementing, the cavity in the root 
and crown having been moistened with chloroform and then 
dried and heated by a hot-air syringe, a portion of the gutta- 
percha is inserted and caused to adhere to the sides. The post 
and the crown are then heated, the proper quantity of the gutta- 
percha attached, and the crown inserted. When the gutta-percha 
is cold, the surplus is removed with a sharp instrument, and 
the edges smoothed by drawing back and forth against them 
some twisted fibers of cotton saturated wuth chloroform. In some 
cases the post can be fastened with oxyphosphate and the end of 
the root and artificial crown joined with gutta-percha. The order 
of the use of these materials can be reversed where it may be 
desirable at some future time to easily remove the crown. 
Bridge-work can be conveniently attached temporarily with gutta- 
percha. In this event a quantity barely suflicient to fasten the 
caps should be used. Gutta-percha does not possess suflicient 
rigidity for general use in bridge-work. 
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BRIDGE-WORK. 



Thb artificial replacement of the loss of a portion of the teeth 
by bridging the vacant spaces with substitutes, supported in posi- 
tion by means of their attachment to adjoining or intervening 
natural teeth, is, as we have seen in the introduction, of antique 
origin, having been practiced long before plates came into use. 

Originally, the application and mechanical construction of 

Fig. 272. Fig. 273. 





such dentures was of a most primitive character ; and as the 
attachments were simply ligatures or clasps of gold, the teeth 
were more ornamental than useful. Figs. 272, 273, and 274 
illustrate the antique methods.^ 

Dentures constructed on the ^^®- ^'^^' 

bridging plan by various meth- 
ods have been occasionally em- 
ployed from the earliest days of 
modern dentistry, though until 
quite recently the system has 
not obtained general recognition nor been extensively practiced. 

Dental literature presents bridging operations as described by 

*See Independent Practitioner , vols, vi and vii, " Evidences of Prehistoric Den- 
tistry," by J. G. Van Marter, D.D.S., Rome, Italy. Figs. 272, 273, 274 are copies 

of the illustrations. 
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134 ARTIFICIAL CROWN- AXD BRIDOE-WORK. 

J. B. Gariot in 1806, C. F. Delabarre in 1820, Dr. S. S. Fitch in 
1829, and Dr. W. H. Dwinelle in 1856. Figs. 275 and 276 
are copies of illustrations in Dr. Fitch's work, published in 
New York in 1829. In 1871 the bridging process or bridge 
principle was again brought to notice by a patent applied for in 
England bv Dr. B. J. Bing, of Paris, for an improved means of 
supporting and securing a bridge by anchoring with cement or 
fillings clasps or bars extending from it into holes formed in the 
adjoining teeth (Fig. 277). The system was also practiced in 
operations by the late Dr. M. H. Webb, and is described in his 
'' Xotes on Operative Dentistry." 

The facilities afforded bv the artificial crown-work now in 
vogue for supporting and securing bridge-dentures have caused 

Fio. 275. Fig. 276. Fig. 277. 
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a revival of the system in an improved form, termed " Bridge- 
Work," in which artificial crowns cemented to natural teeth or 
roots are employed as abutments to support artificial teeth which 
span or bridge the spaces between them. These bridges are so 
devised, in the best methods, that while supplying the patient with 
the means of masticating his food tlie cleanliness of the denture is 
also provided for. 

Ordinarily, bridge-work is immovably cemented in position. 
The claims set up in its favor are jis follows : 

First, The perfect replacement of lost teeth by artificial ones, 
and without the use of a plate. 

Second, Tlie absence of any mechanical contri\'anee to inter- 
fere with the tonjTue in articulation. 

Tbird. The functions of the sense of taste are more perfectly 



BRIDGE-WORK. 135 

performed, and a healthy condition of the' tissues preserved, 
because the gums and palate are not covered over with a plate. 

Fourth. The solidity and immovability of the denture at all 
times, both in speech and mastication. 

Fifth. Its special adaptation to the replacement of single 
teeth, or of a small number, where bridge-work is usually 
Buperior to any other device. 

Sixth. While all operations performed for the restoration of 
lost teeth, like other remedial operations, are temporary rather 
than permanent in their results, bridge-work as regards per- 
manency takes equal rank with any other operative procedure. 

The following, on the other hand, are the objections raised 
against bridge-work: 

First. It fails to restore the contour of the soft tissues above 
the bridge, as artificial gums cannot properly be used in this style 
of work. 

Second. The slots beveled under the artificial teeth, called 
self-cleansing spaces, fill with particles of food. 

Third. The speech of the wearer is often affected by these 
self-cleansing slots under the front teeth. 

Fourth. If an extensive bridge is made of gold, being im- 
movable, it is impossible to keep it perfectly clean, as the metal 
will gradually tarnish in parts out of reach of the brush, and 
will gather offensive matter on its surface and in its interstices. 

Fifth. In cases w^here it becomes necessary to temporarily 
remove the bridge for the purpose of repair, or because of dis- 
ease in the teeth which support it, the operation is difficult and 
the bridge is usually injured so as to unfit it for re-insertion. 

Sixth. The teeth which support the bridge are required to 
bear more force and pressure than nature intended, — where the 
piece is large many times more, — and, the bridge being perma- 
nently attached, at no time can any rest be given the abutments 
or the contiguous parts by its temporary removal. Thus in a 
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piece of bridge-work consisting of fourteen teeth supported by 
four natural ones, each one of the natural teeth may hare to 
bear more than three times the strain in supporting, and the 
force in masticating, that was intended. The ultimate result is 
evident to any one who is experienced in dental practice ; and 
unless the anatomical conditions are most favorable, the useful- 
ness and durability of such work is decidedly limited in character, 
considering the time, trouble, and great expense attending it. 

Such are the objections which have been put forth against 
bridge-work; and yet, whatever may be urged against it, its 
advantages have won Irom a majority of the profession, includ- 
ing many accepted authorities, an enthusiastic, almost a sen- 
sational, indorsement ; some practitioners even going so far as 
to proclaim it the only true method for the insertion of artificial 
teeth. 

Judged impartially, bridge-work has many advantages when 
practiced by experts who properly construct and apply it.' 
Without doubt it has been abused. Bridges have been inserted 
where the support was insuflBcient, or the construction was wrong 
in principle or faulty from lack of skill. More than this : bridge- 
work has been passing through the experimental period, when 
failures are apt to appear more prominently than successes. 
The chronicles of dental literature, however, in this respect offer 
only a repetition of the historical difficulties that attend all new 
departures in the arts. 



OIIAPTEU I. 



CONSTRUCTION OF BKIDGE-WORK. 

To the skilled mechanical deiitiat, well veraed in metal- and 
crown-work, bridge-work does not jireaent extreme difficult^'. 
The foundations or abutments — that ia, tbe teeth or roots on 
■which the bridge will rest — are first to be considered, due respect 
being paid to the mechanical priaciples controlling the leverage 
, and the force of occlusion in mastication. The amount of strain 
that can be borne by the difterent teeth, individually and collect- 
ively, according to their position and condition of health, should 
be carefully calculated. 

As a rule, the force exerted upon the incisora in occlusion will 
be directed outward on the upper, and inward on the lower 
teeth, and its tendency when they support a bridge will be to 
gradually push them ont of line in each direction. When tlie 
incisors are replaced by a bridge, the tendency of the force of 
occlusion is toward a similar result. On the bicuspids and 
I molars the force is direct. The rules which govern the number 
and position of the teeth or roots that are required or should be 
used as foundations tor bridges, in practice are as follows: 

One central root will support two ccntrafs, and if spurs or 
bars from the sides of the bridge rest upon or are anchored in 
the adjoining teeth, a lateral in addition. 

Two central roots will support the four incisors, spurs or bars 
' resting on or anchored in the cuspids to be need additionully, if 
the case requires them. 

The cuspid roots, alone or with the aid of a central root, will 
support the six anterior teeth. 

One molar or bicuspid on one side, and a bicuspid or molar 
on the other, with one or two roots in an intermediate position, 
will support a bridge between them. 

One right and one left molar, with the assistance of the two 
L-ouepids, will support a bridge comprising the entire arch- 
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A bridge ou one aide of the mouth caii be supported liy two 
or three teeth or roots on that side. The euspida always afford 
the most reliable support. 

In general, thti application of these priuciplea will cover the 
subject of foundations, the operator being governed by tlie exact 
condition of individual caBea. In a bridge of the six anterior 
teeth on the two cuspids, when the articulation of the antagon- 
izing teeth is close and deep, the strain should be relieved \>y an 
additional attachment of the bridge to the teeth posterior to the 
cuspids. 




The preparation of teeth or roots to support a bridge is the 
same as for ordinary crowns, except that the trimming of 
the sides and the drilling of the root-canals of the various 
anchorages should be, as far as possible, in parallel lines, bo that 
the collars and posts of the crowns shall move readily to their 
places in the adjusinient of the finished bridge. 

Teeth or roots which are to be crowned with all-gold cap 
crowns are crowned by some one of the methods described. 
Those on which porcelain fronts are to be used are merely 
capped, the posts being soldered and allowed to project a short 
distance below the caps. 

The ease represented in Fig, 278 will be used to illustrate the 
construction of a piece of bridge-work in all its details. The 
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I abutments, or suppopta, consist of the right second molar capped 
L with an all-gold crown, constructed in sections by first forming 
I the collar and then soldering on the cap (see page 89), the two 
I cuspid roots capped for I'ollar crowns with porcelain fronts (see 
I page 84), and the left first molar, which will afford anchorage 
1 bar on that side of the bridge (Fig. 279). A slot, dovetail 
I in form, is usually cut well into the body, hut not to an extent 
that will endanjjer the pulp of tlie last-named crown (Fig. 280). 
If the tooth is not decayed, it can be first opened up with a 
rubber and cornndum disk. The shaping of the slot is best 
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r ftcoomplished with fissure-burs. With the crowns and caps in 
' position, an impressirin and articulation of the case are then 
taken with plaster slightly colored with carmine. The plaster 
is mixed moderately thick and, with the aid of a spoon, placed 
ftrouud in the mouth on the crowns, caps, and parts to be 
iuL-luded in the bridge, and the antagonizing teeth occluded 
tightly and so held until the plaster sets. The mouth is then 
opened and the plaster carefully removed, the pieces being 
adjusted togL'ther should it break. The crowns and caps {the 
latter held more firmly by the protruding ends of the jiiios) are 
removed in it. The plaster is then varnished, and, on the side 
containing the crowns, a model is run, composed of equal parts 
of calcined marble-dust and plaster, to which is added a little 
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sulpbate of potassium, — less than the proportion of salt generally 
used, — which causes the mixture to set hanl quickly. When the 
model has set, it is mouiited with plaster on an articulator, and 
the other side giving the articulation made at the same time. 
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When the imprirssion plaster is rt'iimved (an operation whieh is 

greatly facilitated by iKn ha\ing* been colored with carmine), a 

correct model and articulation of the ease will lie found, with 

the crowns and caps in exact position as in the mouth (Fig. 281). 

Another method is to first take 
Fia, 282. ^, . . . 

the irapressiou in an impression- 

tray, and then the articulation in 
wax, and make a model and ar- 
ticulation from them in tbe usual 
manner. 

The pins protruding from the 
caps on the model are next cut 
off. Teeth are selected, — ordi- 
nary plate teeth for the incisors and 
cuspids, and partial teeth, repre- 
senting the front section of the 
tooth and styled porcelain facings, 
which were specially designed for crown- and bridge-work, for 
the bicuspids and molars (Fig. 282). Cuspids are sometimes 
used to form the frontj^ for bicuspids. The teeth are ground 
1 fitted to the model and articulation, so that the labial 
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I Upper edge of the teeth shall press lightly on the gum. Those 
\ which are intended to tbrm the fronts of the cape on the cuspid 
[ roots should be adjusted in the ordinary manner for sinjrle 
urowna. To determine the proper positions of the teeth for 
1 producing the best appearance, tliev can be adjusted in the mnnth 
[ on wax, without the gold crowns or caps of the supports. 
[ The eorrect position of the teeth on the model having been 
[ obtained, inventing material, composed of one part plaster to 
I two of calcined raarble-dust, is placed on the outside of the 
I model on the labiid aspect of the teeth, merely suiticient in 




I 



quantity to hold them in position, thus forming a matrix. 
The wax is then removed, exposing the palatal portion, iind 
permitting their form and position t" be sluilied (Fig. 283). 
The porcelain teeth and fronts, with the exception of fronts 
for the roots capped, are tlien removed from their invest- 
ment, and the base ground from a line on the palatal side 
below the pins, straight to the labio-cervieal edge (A and B,Fig. 
288). This '\a to form the self-cleansing spaces, if they are 
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desired. The incisors are then backed, using either very thin 
platinum or pure gold (C). The backings are allowed to extend 
just over the incisive edge as a protection to it, and, if preferred, 
down on the curve of the self-cleansing space. A more desirable 
result iri secured if the backing extends only to the edge of the 
self-cleansing space, and the porcelain is polished, as its surface is 
superior in cleanliness to that of gold. 

The bicuspid and molar porcelain fronts, their tips being 
ground off (A, Fig. 284), are lined in the same manner. A cap 
of pure gold or gold lined with platinum, representing the 
grinding-surface of each tooth, is struck up as described and 



Fig. 284. 




Fig. 285. 
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illustrated in ihe construction of gold crowns (see page 92), and 
the concave portion filled by melting in scraps of 20-carat gold 
plate. The surface is then ground smooth (B), and closely fitted 
to the tip of the porcelain front to form the occluding surface 
in accordance with the articulation of the lower teeth, and the 
space filled in with wax. This metallic occluding surface is to 
protect the porcelain. Triangular pieces of gold plate or plat- 
inum foil (C) are then cut and fitted to the sides, over which 
they should extend slightly, and the tooth is invested, leaving 
the back open, presenting the form of a pocket (Fig. 285). 

The bar intended to be anchored in the slot cut 
in the molar on the left side, which is made of iridio- 
platinum w^ire, about No. 15 standard gauge, with 
the end shaped as shown in Fig. 286, is fastened 
with wax to the tooth and cap, and adjusted in the 
mouth to obtain accuracy of position before soldering. 

All the teeth should be invested at the same time, the inci- 
sors and porcelain fronts to the cuspid crowns as show^n in Fig. 
287. In the soldering, 20-carat gold plate should be melted into 
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, llie pockets formed by the cap and side pieces to fill out to the 

line at A, Fig. 288, and flowed over the bac.:kiug8 of the 

incisors aud cnapid t'runts in Buffieient quantity to shape them as 

1 shown at B, Fig. 289. The teeth forming the bridge butween 

[ the crowns are called "dummies," Afttir tbe soldtTtng aud 
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[ removal ot the hora\ with ami, eaLh tootii ib then, when it is- 
aailj doiiL, very larefnlly tnmme I and irnnhtd 

The teeth are next placed in their relat]\c positions on the 
model and attached with wax, as ehowu at D, D, D, Fig. 283. 

[ The model is then detached frum the articulator, trimmed down 
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I as much as poaaible in size, and additional investing material, 
composed of two parts marble-duet and one of plaster, applied 
until all of the hndije is covered except the space along the 
backings and crowns where they are to be united in the aolder- 

r ing {Fig, 290). In the spaces between the backings pieces of 
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gold or platinum plate or wire, about one-eighth of an inch long, 
are placed lengthwise, and the joints are then well soldered with 
20-earat gold solder. The soldering is best done on a concave- 
shaped piece of charcoal with a gas blow-pipe. When the 
bridge is removed for finishing, the joints of the backings and 
crowns are finished with corundum-wheels and points and moose- 
hide points on the engine, and the entire bridge finely polished 
with whiting carried by a brush-wheel on the lathe. Any little 
pits that may exist can be filled in with gold foil. The bridge is 

then ready for insertion (Fig. 
^'^- 2^^- 291). If the constructive details 

have been properly performed 
as described, a finished piece 
of bridge-work is the result. 

In constructing bridge-work 
many prefer, after the porcelain 
fronts are backed and the caps 
forming the occluding surfaces 
of the bicuspids and molars are 
properly adjusted on the model, 
to invest and do the entire sol- 
dering at once. When this plan 
is followed, pieces of gold wire should be laid lengthwise in the 
slots under the gold cap of the porcelain fronts, and the parts 
filled in and all the sections of the bridge joined together in 
the soldering. By this method there is less liability of fracturing 
the porcelain fronts, but the finishing of the bridge is not so 
easily or so perfectly done. 

In large pieces of work there is some liability to warping^ 
which may be avoided, whichever method of soldering is 
adopted, by first removing, in proper position, the " dummies '* 
and soldering those of each span together. The spans are then 
replaced in the matrix and soldered to the abutments. 

Adjustment and Attachment. — The bridge when finished is ad- 
justed in the mouth, every point carefully examined, and any 
alterations required are then made. Should th6 edges of the 
collars of any of the crowns catch, so as to prevent their being 
placed in position, a small quantity of articulating paste should 
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I be applied aad the point fouud and trimmed off. It' extensive 
1 warping has occurred in the soldering, the bridge must be sawed 
Lapart in one or two places, 'adjusted in the mouth, and removed 
j:in an impreesion-tray, using sufficient investing material (equal 




I parts of plaster and marble-dust with the usual quantity of sul- 

} phate of potassium) to cover only the points of the teeth and 

I crowns (Fig. 292). The inner surface of the tray should be 

\ oiled. 

The bridge and the investing material are then removed 
together from the impression-tray, and more investing material 

' is added to complete the investment. The cut parts of the 

[ bridge are then soldered together. 
When the adjustment of 

I the bridge is accomplished, 
it can at first bf tempora- | 

[ rily attached with gutta- 
percha if desired. For its 

, permanent attachment the 

' pins or posts of the crowns 
are barbed, and the teeth 

I and roots to which crowns 

I have been fitted' are then 

I treated the same as single 

frcrowna, and the bridge cemented on with a slow-setting oxyphos- 

I'phate cement (see page 128). The end of the bar is anchored in 
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the slot by either a gold or an amiilgam lilling. Fig. 293 repre- 
Beats the bridge in positiun. 

Pio. Wi. 
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The. Conslriic/mii of.'<n)oUI*iere.'^ofBfvlf/e-workh much simplified 

I by the following method : Crowns are first made for the teeth or 

I roots that form the abutments and temporarily placed in position. 

' The teeth — "dummies" — whieh form the span having been 

ground and backed, are adjusted and cemented with resin and 

wax in proper position between the crowns. The crowns and 

dummies are then removed together, in an impreasion-tray filled 

with investing material. The inside of the tray should be coated 




with a fil t \ "i th ti c surface serrated The impresnion- 
lrs.y is then heated, and the investment with the crowns and 
I danamies removed; mure investing matpria! is then mixed, and 
e exposed piirta of the crowns and teeth covered. The invest- 
I ment, when set, is then cut away sufficiently to expose the parts 
I that are to be filled iu and united together in the process of • 
I soldering. Figs. 294, 295, 296, 297, 298 represent cases of bridge- 
F Work constructed in this manner. 






CHAPTER II. 

SPECIAL PROCESSES AND APPLIANCES IN BRIDGE- WORK 

Shoulder.'^ on the Anterior Teeth are sometimes desirable, especi- 
ally on the superior cuspids at the point of occlusion with the 
lower teeth. A shoulder can be made by melting gold plate 
into the form of a small ball or globule, then flattening it out 
and soldering it against the backing. 

Another method is to attach with 
Fig. 299. Fio. 300. ^^^ transversely across the backing 

in proper position a strip of gold 
plate as shown in Fig. 299, and then 
flow in gold to th^ line A, by spe- 
cially investing or in the soldering of 
the bridge. 

Siffid (rohl Crotcnfi. — In a close articulation, when the patient 
prefers strength to appearance, the bicuspids and molars should 
be made of solid gold. They are constructed by stamping up 
the cap (A, Fig. 300) representing the grinding-surface (see 
page 90), and then adjusting and cementing with wax a piece 
of plate cut and shaped to form the front and sides (B), which 
is then invested and filled in with gold solder, or, if pure gold has 
been used in the sections of the crown, with 18- or 20-carat plate. 
Seamless contour crowns can be used for the purpose as 
follows : The proper crowns having been selected, the gold is 
trimmed and the crowns adjusted in position on the model. A 
matrix of plaster is then placed on the labial side, which permiits 
the palatal portion to be studied, the crown removed, and cut 
away to the form required. They are then removed, invested, 
and filled in with gold plate. 

A bar-bridge can be made with these by passing an iridio-pla- 
tinum wire through the crowns before filling in (Fig. 301). 
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A Solid Gobi Cru'iii for a Pnlpk'M Moliir, supporting the end 
of a bar as shown in Fig. 302, is constructed as follows : The 
nutiiriil crown is ground down, banded, capped, and pivoted as 
in Fig. 303. The gold forming the top of the cap is made per- 
fectly flat and left projecting a little at the sides, A contoured 
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^Town uf pnfL' gold, or gold lined with phitiiium 

as a precaution against melting, is shortened suf- 

:fidently to represent the abaunt coronal section 

of the tooth, and with a corundum-disk the orifice 

of the anchorage cavity is formed, A shell of thin platinum of 

the size and shape of the anchorage cavity is then inserted and 

cemented with wax on the inside of the crown. The crown is 

then invested and filled with 18-carat gold solder, which should 

be cut into small pieces, and be placed successively in the 




crown and melted by maintaining a uniform heat with the 
large flame of a blow-pipe. The base of the crown is next 
ground level and accurately fitted to the cap and articulated to 
I the antagonizing teeth. It is then clamped in position on the 
I cap, the pivots of wliich are protected with investing material 
t {Kg. 304), and soldered to the cap, making a perfect joint. This 
h is an easy nieihodfor constructing a difficult form of crown. 
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Fig. 305 illustrates a bridge suiipnrted by a bar-anchorage in a 
solid gold crown on the roots of a molar and a shell L-rown on 
a cuspid. 

Connerliiig Bands or Bars for Biiiiije^, which obviate the remo\'al 
of crowns of inten'ening natural teeth between the Bcctions of a 
projected bridge, are formed by passing a heavy band of oval- 




shaped gold or iridio-platinum wire around t!io intervening 
teeth, close to but not touching them, and resting lightly on the 
gums. The application of this device was first illustrated by 
Dr. J. L. Williams, Figs, 306, 307, and 308. 

Intervening roots between the abutments of a projected bridge 
should not be extracted, but treated, filled, and trimmed level 
with the gum, as they can be made to aftbrd some support for 
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the bridge, which may rest upon them. Figs. 309 and 310 rep- 
I l^sent a case in wiiich the root of the cuspid on the right side 
s been so treated aii<l utilized. 




t An kfitv/e I ( I OK II — The construction of a shell anchoiv 
i for a cuspid and its practical application in supporting a 
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bridge cannot be better described than in the following words of 
Dr. J. L. Williams : 

" Fig. 311 shows a piece of work made for a case of quite 
frequent occurrence. It represents the restoration of the inferior 
bicuspids and first molar of the right side. A gold crown is 
made for the second molar, and the three intervening teeth or 
^ dummies ' are then constructed. For the support of the ante- 
rior end of the bridge, the method hitherto practiced has been 

Fig. 311. 




to excise the crown of the cuspid and fit a porcelain crown with 
gold backing to the root, and to this the anterior end of the 
bridge is soldered. 

" Fig. 312 illustrates a device which obviates the necessity 
for removing the cuspid crown. A gold band is fitted around 
the cuspid at the front, shown at a. This band is allowed to 
pass a little beneath the margin of the gum, so as to make 
the smallest possible exhibition of gold. On the lingual aspect 

Fig. 312. 






a 



of the tooth the band is allowed to be nearly the length of the 
crown. It will be seen that when this band is fitted as perfectly 
as possible there must necessarily be quite a vacancy between 
the upper part of the lingual surface of the tooth and the band. 
It is important that this portion of the band fits the tooth 
perfectly, and an accurate adaptation is obtained as follows : 
A piece of very thin platinum or pure gold, rolled to No. 35 
American gauge, is fitted over that portion of the lingual surface 
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of the tooth which it is to cover. </, Fig. 312, shows the shape 
that this little plate usually assumes. It can be perfectly fitted by 
the use of a burnisher, and then, with the band in position, a drop 
of melted resin wax is flowed into the vacant space between the 
pure gold and the band. It is now removed from the tooth, in- 
vested, and after melting out the wax solder is flowed into the 



Fig. 313. 



Fig. 314. 






vacancy, filling completely the space occupied by the wax. The 
top of the lingual portion will now be thicker than is necessary, 
but it can.be ground or filed down to the proper thickness. We 
now have a band which tits all portions of the tooth perfectly-. 
The anterior end of the bridge is soldered to this band, and after 
the work is properly finished it is cemented in place in the usual 



Fig. 315. 



Fig. 316. 





manner, h and c. Fig. 312, show side and lingual views of 
this band after the fitting is completed." 

A Seavile.'iS Shell Anchoraf/e is formed as follows: From an 
impression of a natural crown taken in plaster, gutta-percha, or 
moldine, a die in fusible metal is formed, and from it a counter- 
die in lead is made. (See " Gold Seamless Cap Crown.") On 
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the die a crown is stamped from a seamless cap of gold (Fig. 313). 
This crown is then fitted on the natural tooth, the labial aspect 
of which is exposed by the removal of the section of gold cover- 
ing it (Figs. 314 and 315). A shell for a cuspid can be made 
from a gold collar as well as a cap. The shell formed in either 
manner is then filled with investing material, and strejigthened 
by flowing 20-carat solder over the surface. 

This process for cuspids has decided advantages for the easy 
formation of a perfect-fitting crown or shell for bridge-work. 

A shell crown can be additionally secured by a pin soldered, 
or a gold filling introduced, when the gold is removed at the 
labio-cervical part, as shown at A, Fig. 315. 

Fig. 316 illustrates a case of the lower incisors supported by 
shell crowns on the cuspids. 



CHAPTEK III. 



EXTENSION BRIDGES. 



This term is applied to bridges which are chiefly aupporteii 
hy one abuhiieut. In relation to the unterior teeth, it consists 
in attaching a dnmray to an artifieitil crown, to replace au 

I adjoining absent tooth, A bridge of this style replacing two nr 
three of the posterior teeth is formed by using two of the teeth 
; 




Fio. 3-20. 




fanterior to it as one abutment, and a saddle for the other. A 
"saddle is an oval-shaped piece of gold, of the tbrra of the gum 
and a little larger than the base of the tooth, placed under the 
posterior tooth of the bridge, 

_ , 317 iuid 318 represent an extension bridge, A crown 

, the cuspid, iin all-gold crown on the bicuspid, and a Buddle, 

e the abutments. In constructing this bridge, the teeth form- 

j the abutments were tirat crowned. The crowns were then 

Idjusted in position, and an impression and articulation taken in 
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plaster, in whicli the crownB were removed. From tliia impres- 
sion a. model was made of plaster aud marble-dust, and an 
articulation iu plnin plaster. On the model, with the crowns in 




HJ 




position an in the mouth, the bridge was then constructed by the 
methods described on page 141. The part of the model on 





which the aadclle rested was marked, and enough of the surface 
of the plaster removed to cause the saddle to press tightly 
FlQ- 32fi. Fio. 328, 




against the soft tissues whi*n tliL Inui^^i. .liould be completed and 
inserted in the mouth. 

A shell crown im a cuspid can bf used as an abutment in this 
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g-le of bridge, instead of excising the natural crown and mounts 
; an artificial crown on the root for the purpose (Figs. 319, 



^^ i.rl) 




Figa. 321, 322, 323, :in(l '6M roprfstnr rimali extension iiridges 
frequent coimtruction, and Fig. 325 a. jiin-sliell crowii which 
be made to support a pnroelain froTit representing a i-uspid 
I IF bicuspid, 

3-2^. PlQ. 330. 





kfig.'s, 32fi, 327, and 328 re[)resent an extension bridge coii- 
Ticted by Dr. H. A. Parr, of New York. The anterior abut- 
snt consists of the six front t*eth, whifh have all been crowned 
J 



Pio. 331. 




idQC^ 



djoiued tugetlier, the pnljis being preserved in the 
t saddle on each side forma the posterior abutments. 
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A Sfffr Sifpporf consists of a flange formed at the end of an 
extension bridge, affording support by resting on the palatal 
wall of either an incisor or cuspid, or in the sulcus between the 
cusps of a bicuspid or molar. Fig. 329 illustrates a case with a 
spur resting against a cuspid. In the case represented in Figs. 
330 and 331 the spur rests in an indentation in an amalgam fill- 
ing in the molar, and is termed a cantilever bridge. A bridge 
formed with a spur which is anchored in a filling is practically 
a one-bar bridge (Fig. 332). 



CHAPTER lY. 

DOUBLE BAK-BKIDGES. 

In thia style of bridge tht teeth or dummiea tbrming it are 
supported by bars anchored by fillings in the natural teeth form- 
ing the abutments. Its nae is confined to the insertion of one or 
two teeth. In the incisora and cu«pids the ea\'itieH of anchorage 
are termed in the palato-approximal portion of the teeth con- 
tiguoufl to the space to be bridged, ahout one-third of an inch 
from the ^n^val margin (Fig, 333), and having direct aeceas 
into at least one of the eavities through the approximal wall. 

In constructing the bridge the bar 
is first made, Iridto-platinum wire 'w- 333. 

about No. 14 to No. 16 U. S. standard 
gauge is preferably used for the pur- 
pose. The extremities are forme<l 
square or triangular, inereasing in size 
towards each end, and fitted dcej) into 
the cavities of the teeth which are to 
supix)rt them. The bar is then adjusted 
and a suitable plate tooth ground and 
fitted in proper position against it, — a 

]>ortion of the labial surface of the bar being removed to receive it. 
The tooth is then backe<l with very thin platinum, cemented with 
wax to the bar, an<l the tooth and bur removed, invested, and sfd- 
<lered. Sufficient gold should be added to properly contour the 
part (A, Fig. 333). Gold and amalgam are the only suitable fillings' 
forauchoringtheendsofthebar. Amalgam is objectionable only 
when the position of the cavity renders it \-isiblc. It can, lio«'- 
ever, when set he jiartially removed at the exposed portion and 
covered H-ith gold. Fastening one en<l of the bar temjiorarily 
with oxj-phosphate while the other is being secured, will some- 
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times facilitate the ojionitioii of anchoring. When gold is the 
filling-material uned, the rubher-dam is first adjiiBted on the 
tnitural teeth and the bridge placed in |iosition over it. 

The pi-actical succewrt of this style of bridge-work depends 
chiefly upon the character of its supports and the akillfuhiess 
with ivhich it is anchored. 

A Bar-Brifige vith '/ Detachnbh Porrelain Front afFords access 
ti> tlie cavities of anchorage and athnita of replacement of the 
jiorcelain in ease of fracture. 

A modification of Dr. I. F. Wardwcll's method, which is 
simple in conMtniction and ai)plicati<in in comparison with most 
tonus in use, is as follows: A thick, narrow piece of 18-carat 



Fio. rt34. F 




gold plate, at least No. 18 standard gauge, is soldered to the 
tooth and its two sides undercut with a very thin separating file 
(Figs. 334, 335). A very thin piece of platinum, covering 
the whole back of the tooth, is then burnished against it, well 
into the undercut sides, annealing the platinum several times 
during the operation. The platinum is then held in a flame 
while a small quantity of pure gold is flowed over the outer 
surface and then refitted to the back of the tooth, to which it is 
again burnished. This operation is repeated until the platinum 
and gold form a moderately light backing which tits perfectly. 
The platinum surtace is then covered with investing material, and 
on the other side 18- or 20-earat gold plate flowed until a suitahle 
thickness is obtaine<l. When trimmed into proper shape and 
attached to the bar, this forms a substantial backing or socket 
(Fig. 336) in which, when the bar is anchored, the porcelain tooth 
can be fastened with a little oxyphosphate cement or gutta^ 
)>erclia (Fig. 337). 

The Low porcelain front consists of a metallic socket into 
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' wliidi tlif iHircelaiii taciiig fits, being retained by grooves on 
L the sides. The metallic part ia eoldered in position and the 
I porcelain front then cemented on. (See page 119.) 

Fig. 338 rcpreaents a double bar-bridge formed witli an all- 
I gold molar crown. 

Dr. J. G. Morey'w method of constructing a double bar-bridge 
Plrith a removable molar or dummy is as follo^vs : 

The bar ia formed as seen in Fig. 389. A connterHunk molar 

f ifl ground and shaiied as seen at A and B, Fig. 340. To tlie base 

f the molar and up in the slot is shaped and tittod the shell C, 



■ A □ 




ule of a very thin piece of gold and ]ilutinnm crown metal h> 

t stamping it on a fusible metal diL of the bise and then 

adapting it to the part, A thin piece ot clasp mttil (D) is then 

formed to tit over the bar and in propLr [ osition into tht slot ot 

the shell (C, Fig. 339), to which it is soldered l)^ investing and 

l-poldering on the inside of the shell. The shell is then cemented 

rith oxyphospiiate on to the base of the molar as seen at A 

And B, Fig. 339, and is secured to the bar by springing together 

■tlie edges of the metal at C. Fig. 341 illustrates the tooth in 

V position. 



CHAPTER V. 

EXTENSIVE APPLICATIONS OF CROWN- AND BRIDGE-WORK. 

The following illustrations of bridge-work by Dr. H. A. Parr, 
of New York, show to wlmt an extent the system can be applied. 




Figs. 342, 343, 344, and 345 reprosent a case in which the 
Fig. 343. 




roots of the two superior centrals, a partially decayed right first 
molar, and a badly decayed, pulpless left first molar were all that 
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remained of tbe upjter iKitunil tCL'tli. Oti the two central roots 
were moiiiited i-ollar crowns, and on the twd molars all-^^ohl 




caj) crowns. These tour crowQs acting as abutments for the 
bridge dcntaro. bore between them, proportionately on each 
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(Ic, tho tiircf iiml leverage of oin'lusiiin, Tlic iimtniir nf tlie 
•i-h in the rugion of the funpida wtts rewtoruil li_y a wkillfiil 




jiiul iirtistic ] 1 1 n _, t the rtihci 1 t itl which art- proniinenF 
and long. 



APPLICATIONS OF CROWN- AND ISRIDGE-WORK. 
FiQ. 850. 





166 ARTIFICIAL CRUWN- AND BRIDUK-WORK. 

Figs. 846, Ml, 348, and 349 represent a case in whcili two 
large and firm fiU]u'rioi- cuwiiid roots, a ri^lit pnlplesw nmlar with 
a saddle — an invuntidn of Dr. Pnrr'H — on tlie Ictt sidi' ™|iport u 
large hridgt-. 

FlQ. 353, 




In the 
crown of 

ousjiid ail' 



bridge-work ilhistnited in Figs. 350, 351, ami 362 the 

a seeond hiciisjiid, a puljtless molar, and the roots of a 

lateral constitnte the alintiuents. 




The tullu\M!ig Figs. 353 and 354 illustrate im exU'nnve ease 
of artificial replac-enient by crowning and bridging operations. 
Fig. 353 rei>resents thu case kb presenttMl for treatment. The 
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ffw remaining siiporior and inferior natunil teeth had no ct>rre- 
Hponding sintagoi lints, which L-aueod tho hiterlockuig and abnor- 
mal condition in regard to occlusion whown. The anpi-rior 
right hii'uspid, th« left central, and the left cuspid were crow-ned, 




the Itieuspid being sliortont'd :iiid tlif ciis|iid lengthi-ncd in the 
opi'ration. The intervening hitorid root between tlie central 
and cuspid, baring been treated iiiid filled, was allowed to 
With the three crowns to serve as abutments the 

FiQ ^58 




intervening spaccH were bridged with artifieial teeth, the exten- 
sion on the left Bide being supported by a saddle. The spaces 
between the interior en^pids anil molars on both aides were 
bridged, the hicus[iid on the let^ supporting tiie bridge, instead 
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of the cuspid, as on the right ; the left cuspid was crowned and 
the incisive edges of the incisors trimmed even. 

Pig. 354 illustrates the case finished and shows the complete 
artificial restoration of the parts. 

Figs. 355 and 356 represent a case in which crown- and bridge- 
work has been extensively applied. The occluding surfaces of 
the teeth were affected with abrasion. Gold crowns with porce- 
lain fronts were mounted on the incisors and cuspids, the pulps 
of which were preserved. The posterior teeth were crowned 
with all-gold crowns. The missing teeth, except those on the 
inferior left side, were artificially restored with bridge-work. 

In the case illustrated by Figs. 357 and 358, two superior mo- 
lars and a second bicuspid on the right, and a first bicuspid and 
a saddle under the " dummy " representing the first molar on 
the left side, form the abutments. This piece, at the time of 
writino:, had been worn satisfactorilv for four vears. Prior to 
the insertion of the bridge-work, the patient had worn artificial 
teeth on a plate. 



CHAPTER VI. 



REPAIR OP CROWN- OR BRIDGE- WORK. 



Fig. 369. 



The fracture of a porcelain front to a permanently attached 
bridge is an annoying accident for both patient and dentist. It 
is usually attributable to failure to properly protect the incisive 
edge or occluding surface of the porcelain with metal, a precaution 
rendered necessary l)y the rigid character of the resistance 
offered the antagonizing teeth through the abutments. In most 
cases the porcelain can be re])laced without the removal of the 
bridge, but the attachment is not usually so reliable as in the 

original piece. The following is 
the method usually adopted : The 
surface of the backing to the por- 
celain is trimmed level, the plati- 
num pins drilled out, and the holes 
slightly countersunk on the palatal 
side. A tooth similar to the one 
fractured, with long pins, is ground 
and fitted to the backino^. The 
pins are then riveted on the palatal 
side, into the countersunk holes of 
the backinsc. The riveting-is best 
done with punch forceps ha\dng 
a large punch, the porcelain front 
being protected by a piece of lead placed against the labial aspect 
(Fig. 359). The heads on the pins should then be burnished 
smooth with a revolving burnisher. 

Bridge-work can l)e made with replaceable porcelain fronts 
which can be easily substituted in case of fracture. A descrip- 
tion of their application will be found at page 160. 

If thj character of the breakage is such as will not permit its 
170 
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repair in the mouth, the bridge must be removed for the pur- 
pose and then re-inserted. Under such circumstances the advan- 
tages of bridge-work in a detachable form are most evident. 

The results following the repair of single crowns in the mouth 
will seldom repay the labor attending it. 

Removal of Cemented Crowns and Bridges. — When it becomes 
necessary to remove an artificial crown, whether inserted singly 
or as a support for a bridge, incisors or cuspids are detached by 
grinding the gold or porcelain away at the palatal section over 
the post, which when exposed is severed, and the attachment of 
the cement broken up. The collar can also be slit and bent 
aside if found necessary. In an all-gold cap crown on a posterior 
tooth a hole drilled in the grinding-surface will give access to the 
cement, a suflicient quantity of which can then l)e removed to 
loosen the attachment ; or, the collar can be divided and pried 
up from the root by first making a groove with a small rubber 
and corundum disk and then cutting the gold with a sharp in- 
strument. With care and patience in the operation, the crowns 
\nll not usually be injured beyond repair. 

When guttii-percha is the cement that has been used, a hot 
instrument can be placed against the metallic part of the crown, 
or the crown seized with the beaks of heated forceps, the gutta- 
percha thereby softened, and the crown removed. 



CHAPTER VII. 
DETACHABLE AND BEMOTABLE BBIDGE-WORK. 

The evident advantages of bridge-work have stimulated the 
inventive genius of dental mechanists to improve the method 
and tbrm of its construction and to extend its application. 
With these objects in view, some bridges have been made so as 
to be easily detachable by the dentist, and others removable by 
the patients theninelvee. 

The construction of bridge-work in either of these forms 
overcomes the chief olyections to the system. Large bridges 
are much more ea-eily made in a detachable or removable form 
than are the smaller pieces, which present some of the best 
features of the permanently attached methods. 

The following ingeniously constructed bridges will serve to 
illustrate some of the more valuable detachable and removable 
methods. 

DR. WINDER'S SECTIONAL CROWN METHOD. 

This method, an invention of Dr. R. B. Winder, of Balti- 
more, presents the novel feature of constructing the crowns and 
forming the abutments in sections, the bridge being attached to 
the detacliable section. 

Fio. 860. 




Fig. 360 illustrates a case of bridge-work miuie in tliis manner. 
The collar section of the artificial crown is capped and cemented 
on the natnral crown or root, the gold forming the occluding 
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portiou of the crown, when the bridge is adjusted in position, 
being secured to it with a screw. The screw may be niiide to 
enter the body of the crown ae is shown bv Fiij;. 361 or it is 




"soldered to the cap on the collar, pdar-ini; tbiougb the ocelui 
\ section of the crown, and secured hy uutw ^ ^^^ ^ 
in the screws asdluatrated b^ Fiij 362 

When iaeiaor or cusjiid route torm tliL 
I abutment**, Dr. Winder first torms a cap 
* fbr the end of the root, to which a tnbe 
L is attached extending up the root-canal as 
I seen at A, in Fig. 363. On this cap is 
' mounted the crown (B), the post of whicl 
I fits the tube tightly. To the crown so 
formed (Fig. 364) the bridge is joined in 
i the usual manner. 

In constructing a bridge of this style, 
[ the crowns forming the abutments ha\*ing 
H^nt been made, are removed from the 
pi&Otith in a )jlaster impression and articulation, from whii 




174 ARTIFICIAL CROWN- AND BRIDGE WORK. 

model is made, showiiii>; the crowns in position. Eacli section 
of the bridge between the crowns is then constructed, and the 
crowns adjusted in the mouth. The bridges are next inserted in 
position, and cemented with resin and wax to the detachable 
sections of the crowns. The whole is then removed in investing 
material, in an imi)ression-cup,or by placing the investing material 
in position on the bridge. After being removed from the mouth 
more investing material is added and the bridge and crow^n 
sections soldered together. Only the detachable sections of the 
crowns should be in the investment in the operation of soldering. 

When the bridge is finished the root and collar section of 
each crown is first cemented on in position in the mouth ; the 
surface of the detachable section of the crown approximating 
the section fastened to the bridge is then heated and its surface 
covered with a mere film of gutta-percha. The bridge is then 
adjusted in position and secured by the screws or nuts. The 
gutta-percha prevents the secretions invading the interstices 
between the sections of the crown. 

The incisive edges can be protected and the occluding surfaces 
of the porcelain capped with gold as in permanently attached 
bridge-work, or they can be formed of the porcelain, which 
lessens the labor of construction, as the bridge is easily detached 
from the abutments for the purpose of repair. 

A decided advantage possessed by this method of bridge- 
work over others in practice is the facility it affords for the 
ready utilization of irregular teeth as abutments, no matter how^ 
nmch they converge or diverge, or lean in or out of the line of 
the arch. 

DR. LITCH'S METHOD. 

Dr. Litch's method of constructing detachable bridge-work 
consists in forming a shell anchorage over posts permanently 
fixed on cuspid roots, and anchoring the ends of the bridge Avith 
bars in slots formed in natural or artificial crowns. 

Figs. 365, 3t)6, and 367 illustrate a bridge similar to the one 
illustrated in Fig. 291 with this style of attachment applied. 
The anchorage fin- the cuspids is constructed as follows : The 
root is first capped and pivoted as for a collar crown. On the 
palatal portion of the collar is soldered a flange (A, Fig. 368) 
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17. 



iiiiiiiL- (if gold, No. 16 U. y. ataiulard gauu;e, beveled ofl" to the 
ujijiLir odge of the collar under the free edge of the gum, the 
(.ibject beiug to give a larger Hurfaee to the top of the rap. On 
this cap, which covei-s the end of tlie root, the anchorage pof^t 




I 



B, which is tbriiied of iridiii-jiliilinum wire, No. 9 U. S. standard 
giiuge, is soldered, over and back of the pin (C) which enters 
^e poot-caiiul, wo an to allow room fur the porcelain front D. 
The porci'Iiiin front is gronnd in projier patition on this t 
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hacked, attached with resin and wax, and removed with the cap. 
The cap is next invested in phister to the edge of the collar, and 
a little plaster placed on the labial aspect of the porcelain front 
in the form of a matrix, so as to allow the porcelain to be 
removed and replaced. A piece of heavy iridio-platinum plate 
(E), No. 16 U. S. standard gauge, is then shaped into the form 
of a half-ring, with the ends of the plate against the backing of 
the- porcelain front, and of sufficient size to rest on the flanged 
edge of the cap when completed. On the outside of this half- 
ring is fltted and soldered a thin strip of gold, F, of No. 28 
U. S. standard gauge, which will cover the half-ring and extend 
beyond its upper margin, slightly overlapping the flange of the 
collar (G). This forms a brace or edge on the anchorage cap as 
it rests on the root-cap. The half-ring is then fitted to the tooth, 
attached with wax, and removed with the tooth out of the plaster 
matrix from the root-cap, invested, and securely soldered on the 
inside to the backing of the tooth. The tooth and half-ring are 
then adjusted to the root-cap, over the post of which the ring 
must slide easily (Fig. 369). To this ring the bridge is soldered 
the same as to a crown. 

When the bridge is inserted, the cap for the root, with 
the post, is first cemented on with oxyphosphate. After 
the cement has set, the anchorage ring is filled with more 
cement and pressed into position upon the cap over the 
anchorage post. The surface of the cement (H, Fig. 
868) can be protected by a metallic filling. 

This form of attachment permits the bridge to be 
easilv removed bv affbrdins: access to the cement around 
the pin. The bar ends of the bridge are anchored in 
the crowns with gold or amalgam fillings, which like- 
wise are not difficult to remove. 

The anchorage cavity for a bar in a gold crow^n for 
use over a tooth with a living pulp is best made by 
cutting out the gold to the form of the slot required, and inserting 
in its place a piece of platinum the shape of the walls of the 
anchorage cavity. The crown is then tilled with investing 
material, and the metal forming the anchorage cavity soldered to 
the crown at the edges of the cavity. 
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DR. R. W 



STARR'S METHODS. 

of Pbilad(.^lpLia, >;ivL-s the fdllowiu. 



Dr. K. Walter Stm 
■descriptiuiin of liis luetiuuls in detachable bridfre-work : 

" The case of Mr. W. j^rcsouted difficulties of an umifiial 

Ucharacter, on may be stieii by iii9|iecting the illuatratiou, Fig. 370, 

Srhieh reiidei'a dotiiiled dencriiitioii niinecessarj". 

" It will he ohworved that tbc molars iuid the left stu-oiid biciisjiid 

hang to a liegiVL* that would make the taking of an acciiniti.' 




liiii]iivssiim by ordinary methods well-nigh iiii{io8rtible. Alter a 
■ .careful rtndy of tlie case, it was decided that two separate jiieceK 
lof detaeliable bridge-work should be attempted, and, us an 
EeBseiitial preliminary step, the overhanging sides of the molars 
Band bicns|>ids were ground with engiue cornndura-wheels and 
Jjjointri until thone sides were made much less inclined, when 
IjilasttT ini[iressii)n8 were taken, first of one half, and tteu of 
[ithe other half, of the jaw. Gold cap crowns were elosely fitted 
r the molars, left second bicuspid, right first bicuspid, and 
jid stump. Gold crowns were made to telescope over all the 
i«aps, which were then, hy means of oxyphosphate cement, 
|iixed firmly on the teeth. Suitable plate teetli were selected, 
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fittetl, hiicki'd, and hanUwaxc-d in place bet\VL'en the tele wci.i ping 
crowns. After hardening the wax witli cold water from a tuotb- 
8yringe,the pieces were carefully removed, invested. and soldered. 
The two completed bridges were ea«ily re])Iaced on or remcived 
trom the sujiporting ca[iped teeth, and their apjiearance when 
detached is correctly sIkiwo by the illustration. Fig. 371, which 
also shows the capped teeth and .-(tunips. The figure likewise 
nhows the results of the novel method cinplnyed in crowning 




the incisors. Gold collars were fitted tight on the necks of the 
incisor stumps, and the new-style porcelain caps adjusted iu thu 
collars, and set in the oxyphos]ihate cement which had been 
packed into the collars; thus at the same time fastening the 
collars on the stumps and the caps in the collars, as shown 
completed iu Figs. 371 and 372. 

" Fig. 372 illustrates tlie finisheil crowns and bridges, which 
latter were secured in iiosition by placing a small piece of gutta- 
percrha in each of the telescoping cap crowns, which were then 
warmed and carefully pressed in place, — the gutta-percha fiJbng 
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I only tlie spaces betweeii the fiat tops of the caps of the natural 
I t«eth and cuaped caps of the bridges. 

" WlieneytT, for repair or for any oth(.T purpose, it shall be- 

, come desirable to remove ime of the bridges, that may readily 

be done by applying a hot instrument or hot air to the caps to 

Boften the gutta-percha finffii-iently to permit the telescoping 

bridge to be taken off, 

■' A full upjier vulcanite denture was made to replace the old 
one, which, by improper oecinsion, had thrown the fiill force of 
I mastication on the anterior teeth of thelower jaw, and produced 
Fib. 372. Fiq. 873. 



flf] 



, the destructive action that resulted in the deplorable loss of 
\ tooth-subatance shown in Fig. 370."' 

The next case also presented nnnsual difficnltiea. "The fbnvard 
I overhang of the inferior right second molar was so excessive that 
I an impression could hardly be taken, until with coruiidum-wheels 
Land points tlie sides of the tooth had been made parallel, or 
I rather slightly tapering to form a truncated cone, mth the neck 
I. The molar was alive and sound, but the crown was 
■gne from the pulplesB cuspid, which I suitably shaped by means 
pf my root-trimmers (Fig. 373). 

■ Denbd Cosmos, vol. ixviii, No. 1, page 17. 
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" An ini|.ircrtrfioii was tln;n tiiktii, tlie ciist from which is ilhw- 
tratfd Ijy Fig. 374, A «eaiiilesri gold collar waa, by means of si 
sliglitly towering muiiilrd, iiukIc to exactly fit the tiipered natural 
molar, the lower eilgo of the (.-ollar cut to confonii to the gin- 
gival margin ; a i;ap piece of gold plate soldered to the top edge 
of the eollar, and a hole drilled tlirougli the center of the com- 
pleted cap (A, Fig, 374). Care wan taken to so fit and proportion 
the t-ap that it wonld require finally pretty hard driving to send it 
home on the tooth ; hnt first there was fitted to the cap a telescop- 
ing seamless collar, on which was soldered a gold plate, with cusps, 

Fig. 374. 




to form a molar crown a.s shown in Fig, 374. The molar was 
then thoroughly dried, slightly painted with Agate cement, and 
the cap. A, driven hard down with a fiat pine stick held upon it 
and struck with a mallet ; the hole in the cap enahling me to see 
when the cuj) was tpiitu <lown. The cuspid was then likewise 
fitted with a seamless gold collar, the top edge of which waa 
given a root-shape, as seen above the root in Fig. 374. A piece 
of gold received a corresponding roof-shape, had a short section 
of gold tnhiug soldered into it, and vva.s trimmed to the outline 
of the collar, beside which, B, Fig. 374, its tbrra is seen, and to 
which it was subsequently soldered, after suitable in\'estment to 
keep the parts in proper place. The root-cana) had been pre- 
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viouHly jiroimred to receive the tube, which, with its roofed cap, 
was with Rtick and mallet driven hard down over the root. A 
piece of gold wire exactly fitting the tube had a roof-shaped 
piece of properly-perforated gold plate slipped over it into posi- 
tion on the root; became fixed in such relation by a drop of 
melted hard wax ; was removed, invested, soldered, and finished 
in such shape that, excepting the hollowness, it looked like the 
tube and cap B. 

" The relations of the ocehiding teeth had, of course, been 
determined by an articulating model, and by means of it a series 
of seamless gold collars and cusp-crowns were adjusted on a thin 
platinum plate fitted on the cast between the cuspid and second 
molar, and the collars soldered to the plate after investment. 




The truss thus termed r(.tei\<.d in ipprojinatc fininh by the 
rounding and smoothuig of itf- basd borders A jiKin plate 
cuspid was Imcked ivith gold plate ^nd fitted on the roof plate, to 
which, after detennining its proper ocdusion, it wis secured by 
hard wax; rtmo\ed invc-^ted md oldtred It «as then put 
into the tube on the root ; the teleB<-oping cap put over the molar ; 
the truss put in ])osition in the mouth, and the whole covered 
with plaster and marble-dust, contained in a suitable sectional 
impression-tray, which enabled nie to hold the mass steadily in 
]i]ace until the mixture was sufficiently hard to bring away cap 
and truss and roof-]ilate all in pro|ier jiosition. A second mixture 
of plaster and marble-dust, and a suitable trimming of the first 
mixture after all was hard, sufficed tor the soldering jiroccss that 
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: -^ *-'**ii iri The <lenrnre which, when finL*h*^ appeared as :*hown 
4^^rlj<rfi a.r r, anrl mounted on the «.-a2?t in Fi*?. 375. It went 
f^j^W ti'y placer in th*r moath, and vet wa-* removable in the 
j-'/^'^.vIir rvent of a^rr-ident to the denture, or for readjustment of 
ti**- -^"Ti^f ,-f^rr«>wn-%, whifrh latter ♦.-ould easily be done by wamiing 
tiifr |>^iu';i>r *Titfit:i*:nrIy to .-K)ften the srutta-j»ercha, replacing the 
d^itntK on it* arurhorage>, and dire<:ting the proper closure of the 

on. C. M. RICHMOND'S METHOD. 

'• i}K C. M, Richmond, of Xew York Citj-, in making remov- 
able dcntnr^!* of the entirely r*oldere«l kind, employs a zinc die 
made from a '-a-^t of the anchor to«>th with its cap on. He 
tuikkfm of crown meti»l ([platinum faced with gold) a collar some- 
ivbat j^malUrr than the tf>oth-i:ap, and deep enough to reach from 
fh ' g'ini to about a T»ixte(fnth of an inch alx^ve the cap. He then 

drives the die into the collar so far 
^'^* ^'® that the extra sixteenth of an inch 

can be hammered over and burnished 
down on the die-end to form a 
flanged collar. Outside of this, in 
the same manner, he forms another 
flanged collar, and then solders the 
two together, thus obtaining a close- 
fitting, stift' collar, that will not 
y^trctch in being telescoped on and off" the anchorage, and is kept 
by the flange from being forced too far over the tooth-cap. A 
dentnre of this kind is illustrated in Fig. 376, which also shows 
his post and roof device in another form than that pre\dously 
described." ' 

DR. T. S. WATERS'S METHOD. 

F'igs. 377 and 378 represent a case of removable bridge-work 
by Dr. T. S. Waters, of Baltimore, and will illustrate his methods. 
The natural molar and bicuspid are capped with gold crowns, 
the molar being double-capped. The outer cap contains two 
small springs on the inside surface (see outline molar), which 
firmly retain it by their pressure on the sides of the inner cap. 

' Dental Cosmos, vol. xxviii, No. 8, page 497. 
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The baud tor the liicu^pid crown has two shoulders on the iuside 
which fit into grooves t-ut in the mesial aud distal sides of the 




Fig. 378 ri'pR-riente the liridge in 



gold forming the 
position, 

DR. PARR'S METHODS. 

Ddwrhaiilc.—Tig. 379 illiirttratew :t method of tlii:' style. The 
I bridge is sujUKirted lietweeii the ahntmeut:*. which lean towards 

Fio. 879. 




h other posteriorly and anteriorly over the ajmce to !«; bridged, 

mat ^Owu on the original model, Pig. 380, by two shoulders on 

' the crowns which slide into groovcsjformod in the dummies (Fig. 

381). These snppoiting slj.mlders and slots luv niiidc by shaping 
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two pieoes of plate to the form nho\vn in Fig. 382, so that one shall 
telesooiie tho other. The inner one is then invested on the out- 
side Siurfitee and filled in with gchl plate. The outer piece in 
then filled inside with investing material, and gold plate is flowed 
over the outer surface. The shoulders are first soldered to the 
crowns, and afterward the slots are adjusted to them and sol<lered 
in position in the bridge. 



Pio. : 



Fio. i 




1^ CD 



Removable Sedhnal Bridge. — In this style tlie crowns forming 
the abutments are permanently cemented in position, each section 
of the bridge between them being removable. The case illus- 
trated in Fig. 383 will ser\-e as a type to give the constructive 
details. The cuspid and molar crowns are first formed in the 
usual manner. A model ironi an impression is then made on 




which the crowns will be in the same position as in the mouth, 
A gold and [ilatiuum bar (A, Fig. 384) is then formed between 
the cuspid and molar. The end for the cuspid is rounded, and 
that for the molar flattened. This last may be done by hammer- 
ing the vnm flat or hy soldering a piece of clasp plate trans- 
versely to it. The two ends of the bar are then fitted in tubes of 
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I platiuuni {B, B), and the tubes are riuldered tn thf widt'H of the 
) CuBpid and molar crowns (A, A, Pig. 383), If [Treferred, the slot 
I on the rtide of the molar crown can be made with h piece of 
I phttinuni adapted over the flat piece of goUl forming the end of 

the bar and then wohlering the platinum to tbe side of the crown. 

At this point the crowns and bar should 
\ adjusted in the mouth, a,* we' 

on the model, to insure accuracy. To 

this bar the teeth constituting the bri<lge |jL^^^B^^feiJl 

are fitted in their respective positions w^^ ■, ^^ 

and soldered. Bendiug either end of 

the bar slightly (B, E, Y\g. 383) or sawing a slit in the cuspid 
I end of it (Fig. 391), aftbrd the means of holding the bridge 

firmly in position, while it may be removed and reinHorted at the 
j option of its wearer. Fig. 385 shows the in.'ierted bridge. 

Fig. 386 shows another method of forming a socket attach- 
f nient. In the figure, the socket section of the attaciiment is 
1 projecting from tlie side of the mi>]ar crowa. The other 



Mection consists of a cap liaving a spring Mange. The flange 

enters the socket, which the cap iuclosea on the top and sides. 

The spring is made by cutting the ]tart of the flange marked A 

croBMwise and downwards as marked by the dotted line, and 

I 'bending it a little to one side. The gold caps forming the 

y occluding surface of the bridge teeth or "dummies" are adjusted 

, over and soldered to the cap section of the attachment. 

In a bridge of this style of the anterior teeth only, — wliere 

k toe abutments form the extremities of the piece, — the ends should 

f ibe attached to the mesial sides of the crowns forming the snp- 

»i1a; but when it also carries teeth posterior to the abutment, 
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Fio. 387. 



Pig. 3S8. 





tho atta(*hineiit whould be made on tlie distal side, the bar sup- 
l>ortiiig the anterior teeth resting in a slot formed on the palatal 
side of the abutment (Fig. 387). A shell crown on a cuspid can 
be utilized as a support for this form of attachment. 

Fig. 388 illustrates a removable cuspid crown which can be 
used in removable bridge-work. It is constructed as follows : 
The end of the root is first capi)ed. A porcelain cross-pin 
tooth, the pins of which are set well apart, is then ground and 
adjusted in position, cemented with wax to the cap, and both 
removed. Enough i)laster to form a matrix is placed on the 

labial aspect of the porcelain and 
collar to hold them in relative posi- 
tion when the wax is removed. A 
flat post is then formed on the root- 
cap, extending from the labial edge 
forward between the pins of the tooth, 
the porcelain of which, between the 
pins, should be slightly cut out to 
receive it. To this is soldered the piece A which is 
to act as a spring. The post is formed of i)late Xo. 
18 V. S. standard gauge, and the spring of elasp gold 
No. 26. The i)ost is soldered to the Ciip from the 
opposite side to the spring bv investing without the 
tooth. The tooth is then lined with verv thin plati- 
num and with the aid of the matrix is adjusted in posi- 
tion on the cap, and a thin piece of platinum plate is 
slit at the edges anil adapted over the post, cap, and edge of the 
ci>llar, with its inner edire meetiuir the backiui^r of the tooth. 
The platinum j^late is then cemented with wax to the backing 
on the toi^th, removed with it from the cap and post, and in- 
vesteil, the slot for the post being carefully filled with the invest- 
ing material. Gold }>late is then flowed over the plate and 
backing so as to consolidate the parts in one piece. 

This erown when finished will fit on to the caj> and jx)st, the 
spriuiT of which can be bent to securelv retain it. The line of 
the post on the eap as it fits in the slot in the crown shouUl be 
such as will favor the insertion and removal of the bridsre. 
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REMOVABLE PLATE BRIDGES, 

In this style nf britlgc ii pkti> is urivit tv spiui tlit.' spucc 

d support the artificial teL-thhetwoen the h1 lutmi'iita. A prime 

iquiBite of removable plate bridges in tliat tbe posts and collars 

any form of attachments naed shall move evenly on and off 

! eupporting roof* or crowns in their adjustment and removal. 

'o secure thirt, the post-anities and erowns should be shaped 

ind the gold crownK formed so 

It the lines of the eenter of ^'°- ■'^^■ 

le cavities and of the sides of 

le gold crowns shall be aw 

learly as possible parallel. To 

ilitate the operation, posts of 

'00(1 or metal should l)e first 

aecuratelr but loosely inserted ill 

the root-eanals, protruding a 

quarter of an inch, and an im- 

(Bsion taken. 0» the model | 

lade thmi this inijiression tbe | 

ipoat» will be found in position 

as ill the mouth. Tbe plaster 

rowiis are then trimmed to tlie required form. Gutta-|>iTeba or 
impression compound, fitted to tbe model and reiimveil with the 
i^p^ate in position in it, can then be used to guide the operator, 
goagG tbe preparation of teeth or roots in the mouth. 
The ease shown in Fig. 389 will be taken to describe the eoii- 
Htruetive details of this class of dentures. In the root of tbe 
central a tube is inserted, attac'bed to a cap on the end of the 
root. Over this <'ap is placed an outer cap which has a split 
«liring pivot or post fitting the tube. A narrow jOate betwc 
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the teeth connects the enter caj) to ii clasp which fits aronnd 
and rests npon the cn8i)id. 

The process of constrnction is as follows, — the method being 
similar when applied to larger dentnres of tliis class : Tlie root 
of the central is first prepared and cai>ped the same as for a collar 
crown. The cap is best formed of iridio-platinum^plate, No. 35 
IT. S. stanchird gange (A, Fig. 390). A snbstantial piece of gokl 
and platinum wire, from No. 16 to No. 18 U. S. standard gauge 
(the number being regulated l)y the size of the root), is slit about 
one-eightli of an inch so as to form a spring-post or pivot. This 
is easily done by placing the wire in a vise and steadily cutting 
it downward through the center with a saw-edged strip of very 
thin steel (Fig. 391). This takes only a few minutes, and is 
preferable to partially joining two pieces of half-round wire. 



Fig. 890. 
A 



Fig. 391. 




01 



D 



B 




The wire is then tapped together at the slit, burnished smooth and 
rounded just at the end (B, Fig. 390). The tube for this pivot is 
formed by once encircling the pivot with a piece of iridio-plati- 
num plate, No. 32 U. S. standard gauge, the edge of which is 
beveled and cut to meet the plate even and close (C). The pivot 
is then withdrawn, and the seam is touched along its length with 
the smallest possible quantity of borax. The proper manner to 
use borax in fine work is to grind it, mixed with water, on a slab 
to a cream-like consistence, and apply on the point of a camel's- 
hair brush. A very small piece of pure gold is placed in the 
seam, and the tube is held in the flame of an alcohol lamp. 
When a suflicient degree of heat is reached, the gold will flow 
along the seam and form a joint without obstructing the inside 
passage for the pivot. The pivot is then inserted, and the tube 
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trimmed (D) and giiiiged in a gauge-plate. Witli a drill just 
the size of the tube the root-canal is enlarged bo that the tube 
M'ill fit in tightly. This plan prevents weakening of the root 
by too great enlargement of the canal. A hole the size of the 
tube is made through the cap, aiijl they are then adjusted (Fig. 
392), and the pivot being withdrawn, the cap and tube are re- 
moved, invested, and soldered (A, Fig. 393). The cuspid, which 
because of its foni(^al formation is one of the most difficult teetli 
in the mouth to clasp, is trimmed sufficiently to partially square 
its approximal sides, and the palatal portion is notched slightly 




(A, Fig. 394), to form a shoulder tor the cla^p to rest upon. 
Thiri notch can be safely made, as the enamel is very dense at 
the jxiint indicated. 

A gold plate is swaged to fill the space between the central 
root and the cuspid as shown in Fig. 393. The cap and pivot 
are adjusted on the central root and the plate is then fitted in 
the mouth, pressed tightly in position against the gum, and 
retained there with a little wax which is cemented to the plate 
and pressed against the cuspid and side of the cap. An im- 
pression of the parts and an articulation are then taken in 
plaster. The cap, pivot, and plate being removed in the im- 
pression, they will be presented on the model ma<Ie from it in 
exactly the same position as in the mouth. A second or outer 
cap is then constructed for the root-cap, the band being made 
very narrow at the ajiproximal and palatid side, and open at 
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tlio liiliiul side, aw tliu jioruelain tooth to !»« attat-bed will nerve in its 
stead (B). The pin in then soldered fant in the outer caj), and a 
clawp of c'laep gohl (C), No. 23 to No. 24 U. S. standard gauge, 
iw formed to extend well around the powterior apjiroximal portion 
of the cunpid. The outer cap having been placed in position on 
the inner one, the phite extenihng from the central to the 
cuspid i.s cemented to it and to the olasp with wax, removed, 
invested, and the parti* noldered together. Aided bv the plaster 
articulation, teeth are ground and fitted hy the model, backed, 
attached to the phite with wax, and inserted in the mouth. A 
piece of platinum foil is then burnished to the form of the 
noteh on the cuspid, the clasp fitted over it and attached with 
wax, removed with the plate, and solderec! to it siraultaneouBly 
with the teeth 

When the pic e !■< fini 1 1 ii 1 fittt 1 in the mouth, the inner 
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eap — the end of the tube ha\nig been tloied with gutta-percha 
— is first cemented on the central root. A very small quantity 
of oxyphosphate is used, and while it is yet soft the plate is 
adjusted in position, and allowed to remain there until the 
cement has set. The split pivot is sprung open a little and 
forced to place. With the aid of the clasp around the cuspid, 
it will be found to perfectly secure the plate. Fig. 396 shows the 
bridge in position. If the plate bridge is tightly adjusted against 
the soft tissues, and removed in that position in the impression 
taken with the caps, it will always be found to fit in a similar 
manner when the bridge is finished and inserted. Should the 
clasp cause decay or abrasion of the cuspid, the tooth can be 
excavated to a slight depth under the clasp, and filled with gold. 
This is best done by making a few retaining-pits, filling them 
with a hand plugger, and then inserting the main body of the 
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I, gold hy the Horlist inethad. Such a filling inscrtcil iit ;iny thin.' 
[ will iirt'VL'iit injury from a elafp. A denture of this ritylf can \w 
I made to jiasH intervening teeth. 

In the artificial replaoemcnt of the lower teeth in a ease such as 
I is illustrated in Fig. 396, a plate hridge fiowtiessen many advantagei^. 
■In the C'onntruetion of ijueh a denture, the teeth are first properly 
J ahaped. Gold crowns (Fig. 397), the sidea of whieh arc as nearly 
I a« possible parallel the one with the other, are then made and 
I fitted to the bicuspid and molar. On the crowns,, at the buceal 
j8, a narrow shoaliler (A) is constructed to sustain the collars 
r.and hridge in position. In some cases this shoulder is placed on 
Lthe approximal side ti» better advantage. The crowns are then 
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adjusted in tlje inuuth, a small quantity of wax being applied 
' inside of the crowns when neeesHary to retain them in correct 
I position. A piece of plate is next swaged and fitted between 
f the crowns and attached with wax as described iii the previous 
j case. All impression and artieiilation of that ]iart of the mouth 
I are then taken with plaster and the crowns and plate removed 
1 in it. On the model made from this impression, the crowns 
I and plate will appear in position. Collars reaching from the 
cer\-ica! to the occln<ling edge are fitted to these crowns. They 
are made by first forming a collar of ample width of thin 
L platinum, about Xo. 32 to No, 34 U. S. standard gauge, which 
fls easily adapted to the form of the crown, and on the outride 
t of this fitting a. slightly narrower strip of gold clasp plate, about 
l-ilfo. SO U. S, standard gauge. The gold and platinum are then 
I'ith wax, removed, invested, and soldered together 
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with jjol'l soliler. A in'rieiLt-fittiiig and reliablw collar is thus 
funiR..! (B, Fig. 397). 

The collars, thongli fining accurately, should move easily over 
the cTowri:^, a.-* they can he readily tightened when the cawe iw 
finwhcd. If a eolhir is trouhlefome to adjui^t and remove, cut 
the si*Ie ojiposite to the one attached to the plate, and spring it 
open a little. After the teeth have been fitted it can then be 
a^in nnited when the teeth are being soldered. This collar and 
shoulder form a supiiort preferable to a partial or an entire 
double ea]j, being le^M difficult to keep clean, A collar is more 
easily constructed, and also iierniitfi the position of the bridge to 




he altered by the rtnio\'j] ot a little ot the ->houldi.r or of the 
upjier edge of the (ollai 

The collars and plate are next cemented with wax, removed, 
iuvewted, and ntrongly soldered together (B, B, Fig, 397). The 
artificial teeth are fitted in [iroper position on the plate by the 
aid of a plaster articulation, attached with wax, and, if preferred, 
adjusted in the mouth without the crownn. The bridge is then 
invested and finished. The attachment of the artificial teeth to 
1 he plate can be of either gold or rubber. Whichever is adopted, 
the first bicuspid is best supported by being soldered to the collar. 
l\' iridio-platinum is used in the conrtruction instead of gold 
plate, and the soldering done with pure gold, porcelain body 
can be used. Wlien ready to be inserted, the crowns are first 
adjusted with cement, and then the bridge, which is letl in posi- 
tion until the cement sets. By burnishing the collars they can 
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whe made to cluap the 
■iJhe denture in position, 



as tii'mly aa dL'sii'fd. Fig, l 




Figs. 399 and 400 n pru-fent an upper removable plate bridge. 
Ill its conBtrui tmn the i uspid rootK were tirnt eiipped, tnbed and 




I pivoted, and the molars crowned with shoulders formed on the 

[ buccal sides. The plate inteuded to comiect the abutments was 

fcen adjusted in position as haw been described. An impression 

8 next taken and a model and articulation made. The cuspids 
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were then double-cappud and roUiirs formed mi the molar i-rowns. 
The double ciipy, pivotn, eollnrs, and plate were next noldered 
together. The artificial teeth were attached with vulcanite, the 
gumleection heing formed with pink. 




In Itlii t-ise repre-iented in Fig 401 tht ntitunil teeth were 
very short Tht pOhtenor !ippro\imal ->ide of the molar was 
decayed to ^uch an txtent that the pulp ^^ as nearly expoaed, and 




considerable irritaii"u nt rl 
caused by the elasp of a pi tt( 



ti-siu had been 
patient working 
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upward against it. The patient dtielined to havf ii plati.' made 
[ which would extend across the palate. Thu lateral was hardly 
L atrong enough to support a permanent bridge. The molar waw 
[ capped, and u removable appliance constructed with a band 




whii-b slippeil over the cap and rested tin a shoulder im the 
mesial aide to form the posterior abutment. Tiie lateral waM 
notched and clasped for the anterior support, FigB. 402 and 
' 40S are two views of the appliance in position. 




Fig. 404 represents a case in which a central incisor is re- 
placed on an extension of the plate, tlie cuspid being partly 
• encircled by a clasp with a shoulder resting on the ]ialatal Heetion 
J'lftf the tooth. Fig. 405 -shows the denture in position. 
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Fig. 406 rL'prt-n.-ntrt a ciwe in which a briilgt-plate wae inserted 
without erowniiiji either of the abutments. The clasp of a 
plate which had ht-eii worn tor «onie years had worked upward 
and ahrmled the dirital section of the cuspid to such an extent 
a^ to exposte a large jiortion of the rof>t and superindnee decay. 
Th«! <ravity wan tilled witli gold, an<l the gingival border, by 
treatment, brought nearly to itH normal position on the tooth. 
A platf bridge, wuch as is represented in Figs, 407 and 408, was 
then conntnH-ted. Claspri, with flanges resting on little shoulders 
Fid. 406. 




tbruK-d lit A, A, Fig, 406 support .ind retain it A flange such 
as was used in this tawe is bt•^t niad<. subsequtnt to the con- 
struction of the [ilate and clasps b> burnishing a piece of 
platinnni foil in the month to thi. form of the shoulder and the 
side of a tooth upon whuh it is to rest idjusting the clasp over 
it, ami ceinoiiting with wax, then reino\-ing, investing, and 
soldering, ^\'horovor the platinum is placed the solder will flow 
and fill all the 8|>acf between it and the clasp. This gives the 
exact form of the tooth. 

Fig. 409 shows the denture finished and in poaitioii. If the 
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teeth are dense in structure, an attachment of metal held in 
proper position against the lower portion of a crown will be 
worn a long while before it causes injury to the parts. Filling, 
or crowning, if necessary, can subsequently be resorted to. 

By a correct application of the methods just explained and 
illustrated, a piece of removable bridge-work of this style can 
be devised for those cases in which it is practicable. 



CHAPTER IX. 

THE LOW BRIDGE. 

Dr. J. E. Low, of Chicago, is the reputed inventor of bridge- 
work formed with self-cleansing s])aces and supported by means 
of cemented collars or collar crowns.^ 

The following is Dr. Low's method of using his step-plug 
crown (see page 119) in conjunction with all-gold cap crowns 
in bridge-work. Fig. 410 shows a case with the prepared 
molar crowns and cusj>id roots. The bridge constructed 
according to this method is seen in Fig. 411, and adjusted in 
position in Fig. 412. Figs. 413, 414, 415 illustrate a case of 
four incisors supported by two step-plug crowns on the cuspids. 

Dr. Low gives the following instructions relating to the con- 
struction of shell crowns or anchorages on cuspids, to support a 
bridge of the four incisors in a case such as is shown in Fig. 416 : 
" I first measure the tooth with strips of tin, and make the gold 

^The construction of bridge-work supported by collars vt any form of collar 
crowns cemented on teeth or roots, according to a recent judicial decision, is not 
at present free to public use. The two claims which reserve the use of these 
methods to the inventor as specified in the letters patent granted, are as follows : 

""What I now claim as new is: 1. The herein-described method of inserting 
and supporting artificial teeth, which consists in attaching SHid artificial teeth to 
continuous bands fitted and cemented to the adjoining permanent teeth, whereby 
said artificial teeth are supported by said permanent teeth without dependence 
upon the gum beneath. 

" 2. An artificial tooth cut away at the back, so as not to present any contact 
with the gum except along its front lower edge, and supported by rigid attach- 
ment to one or more adjoining permanent teeth, substantially as and for the 
purpose set forth." 

A denture between two or more teeth or roots, supported by such means ae bars 
extending from it anchored into teeth or caps or crowns which do not encircle the 
teeth or roots, with the artificial teeth resting on or pressing into the gums and 
not formed with what are termed and described as self-cleansing spaces, and 
removable bridge-work, are not, in the opinion of experts, included in the mean- 
ing or specifications of this patent. — G. E. 
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\ baiidt^ ami cut nut tht autsiile lower portion oi the band before 

igimiiiig to fit. In fitting, .le the band is bung driven down, cut 

laway any of the band that toui hi s the gum before all touches ; 

I never drive the band uiidtr the gum, as inflamin.ition will prob- 




[ablj follow. [ 111,'iiiioii r!iin,ii,-, I hiivt^ -o,ii II y attfmpta to]gft 

d of the bauds by ilriviug up uniler the gums iiud i-utting them 
Pfit on the front, until they are too narrow for strength. The 
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bands Bhoiikl be heavy and atroiif;, ami the patient ehoiild uiider- 
i^tund that if he expects to get rid of the annoyaiice of the plate 
Hl' must sacritici' liie dislike to showing gold. At^er driving the 
bands up doBe to tlie margin of the gums, as the cuspid teeth 
aro very tiquTJng, the bands will have tu be taken in at the 




I 



Tn dn this I slii ilir l.;ui.! iibout a third of its length 
tihti-e it on tiie tontb agLiin, hip it over to bring it to Ji 



bottom, 
up, the I 

i'h>se fit, and tlien tiikc it otf imd solder. Continue taking it in 
wlierever it does not perfcftly tit the tooth, and after a good fit 
Fio *1*. Fig 416. 




ie obtained proceed with th^ construction of the bridge by takitig 
an impression and articulation, 

" In adjusting the bridge when tinished first try it on to see that 
it fits and that the articulation is all right. Fig. 417 shows the 
case ready for adjustment. Next dry the teeth optin which the 
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bands are ^Koinjr, and then mix your i-ement. This should be 
L mixed to about the consistent-e of thick creiim. It must be 
I neither too thick nor too thin, or the adhesion will not be strong 
I enough to hold. Cover your teeth with cement, and then the 




I inside of the Iwnds. Place these on the teeth and carefnlly 

mallet up into position. For this purpose I use a steel instru- 

\ ment with a oreasc or groove in the end. The teeth must be 

rkept dry after the case is in position until the cement is well set. 



H^'iiyfWY'f'V^ 




I Alter this is done bevel the edges of the bands and burnish Lilose 
I to the teeth, ami if properly done they will resemble gold fiU- 
. In Fig. 418 we have the case completed. I always 
limpFeBB upou my patient-* the necessity of having the ease reset 
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immediately should it become loose, and advise them to have 
their case examined at least once a year." 

Dr. Low has invented for nse in crown- or bridge-work a 
ready-made metallic socket or shell, into which fits a correspond- 
ing porcelain front, which can be replaced in case of fracture. 



Fig. 419. 



A 



Fig. 420. 



Fig. 421 



Fig. 422. 



Fig. 423. 







Fig. 419 shows a socket shell. Figs. 420 and 421 represent a 
socket with the porcelain in position. Fig. 422 represents the 
socket as made for the incisors and cuspids, and Fig. 423 the 
porcelain in position. 



CHAPTER X. 

DR. KNAPP'S METHODS. 

Dr. J. RoLLO Knapp, of New Orleans, has introduced some 
novel methods in crown- and bridge-work, for effecting artistic 
results and continuity of structure. 

In crown-work, Dr. Knapp invests for soldering so that the 
parts to be united and filled form a miniature mold. Into this 
mold, at a high heat, with a pointed flame from his blow-pipe, 
he flows solder, which fills the interstices, joins the parts, and 
assumes the form of the mold. The following is a brief descrip- 
tion of his methods : 

Fig. 424. Fig. 425. Fig. 426. 






In constructing a gold collar crown with porcelain front, for 
an incisor or cuspid, 22-carat The S. S. White Mfg. Co.'s collar 
gold, No. 28 standard gauge, is used for the collar, which is formed 
by adapting the gold to the root by the aid of pliers. The caj) to 
the band is then made of pure gold. No. 34 gauge, and a gold 
pin soldered in position for the root-canal. A plate tooth is then 
ground in proper position, backed wuth pure gold, and fastened 
to the cap with wax. On being removed from the mouth after 
proper adjustment, the side and incisive portions of the wax, 
including the edges of the backing and contiguous portions of 
the caj), are completely enveloped with pieces of pure gold No. 
34 gauge (Figs. 424 and 425). The crown is then invested so 
that when the wax is removed the backing on the tooth with the 
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gold on the sides shall form a small 
and 427). When the investment is 
blow-pipe is played over its surface 
when the point of the flame is throw 
thrusts until the solder melts like wax 
mold with liquid gold. This gives 
affords ample facilities for contouring 
(Figs. 428 and 429). 



mold or pocket (Figs. 426 
heated, the flame of his 
until the mass is aglow, 
n into the mold by rapid 
and fills every part of th« 
an excess of gold which 
in the process of finishing 



Fig. 427. 



Fig. 428. 



Fig. 429. 



Fig. 480. 







In constructing a Incuspid crown with porcelain face, the 
natural tooth is ground down to the gingival edge and capped 
similar to a cuspid. A bicuspid porcelain front is then ground 
and fitted in position (Fig. 430), and the remaining portion of 
the crown is shaped in wax to the form required. A die of the 
grinding-surface is then made in metal, a eaj) stamped in pure 



Pig. 431. 



JTf 



Fig. 432. 



«t 



Fig. 433. 



Fig. 434. 



Fig. 435 






gold, No. 34 U. S. standard gauge (Fig. 431), and the cusps 
filled with 20-carat gold solder. This cap is next trimmed (Fig. 
432) so as to fit when placed in proper position against the end 
of the porcelain cusp, for which purpose sufficient wax must be 
removed. The approximal surfaces are enveloped and the 
palatal portion of the collar protected with pieces of pure gold 
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I -No. 34 standanl jrauge, which are slit to facilitate their adjiiBt- 
nient (Fig, 433), Thin leaves the palatal portion open when 
the crown ie invested tiuil the wax removed, which last should be 
done with hot water. Fig. 434 shows the invested crown ready 
for soldering, in which operation the jiarts are filled in and 
joined with 20-earut gold solder. The result when finished is a 
ttolld gold crown with a [lorceiain front (Fig. 435). 

All-gold liicuHpid and molar cro^\'ns are formed hy Dr. Knapp 
n a similar manner, but as jioreelain fronts are not used in 

1 these cases, the thin gold plate is placed entirely around the 
labial aspect of tlio wax model. In crown-work, after the 
cap haw been made, an imprfs^iou is generally taken and a 





plaster model ami articulation nnide to facilitate the subseijacnt 
I couatruetion. 

Dr. Knapp's method of constructing bridge-work is similar to 
I that ill general use except in the investing and the solilering of 
tthe parts together, the latter being done with the blow-jiijie in a 
' manner similar to that above described. 
Figs. 436 and 437 illustrate speciiiiena. 

Dr. Knapp's compound blow-pipe (Fig, 438) consists of a 

miniature blow-pipe in which the ordinary illuminating gas 

(carlmretted hydrogen or coal-gas) flame is combined with a 

' current of nitrous oxide from a cylinder of the condensed gas. 

' The combination of these gases in combustion forms essentially 
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of nitrous oxide and the illuminating gases are under perfect 
control. The flame-jet can be diminished to half an inch in 
length, and at that size will melt a small piece of gold plate. 

This blow-pipe is useful for many purposes in the laboratory of 
the present time, especially in forming solid gold backings to 
dummies for bridge-work, strengthening seamless gold crowns, 
and forming solid gold crowns. 

Dr. Knapp has exhibited to the profession some very fine 
specimens of crown- and bridge-work, and presented much that 
is novel 9.nd interesting, as well as encouraging to the artistic 
element of prosthetic dentistry. The real value of processes or 
methods, however, depends on their practicability. Therefore, 
in contemplating that which is novel and beautiful in connection 
with dental art, we must be governed by this fact in estimating 
its value. Judged from this stand-point, Knapp's special methods, 
while admitting of the highest artistic results, embrace processes 
which, on account of their intricacy, are not likely to be adopted 
in general practice. 




CHAPTER XL 

DR. MELOTTE'S METHOD. 

Dr. Q. W. Melotte, of Ithaca, N. Y., describes the construc- 
tion of a bridge supported by a gold crown, and a shell or par- 
tial gold crown, and the use of his invention, " moldine," in con- 
nection with fusible metal in crown- and bridsre-work as follows : ^ 
" Fig. 439 illustrates a case for the supply of a lateral and a 
bicuspid. In this instance the cuspid could be cut off, and the 
root collared and capped in combination with a pin entering the 
enlarged root-canal; but as there may be grounds for objection 

to cutting off sound teeth, I ob- 
viate the necessity by cutting a 
shoulder on the lingual portion 
of the cuspid, and suitably 
shaping its sides to permit a close 
fitting of the collar just under 
the free margin of the gum. A narrow strip of pure pattern 
tin, bent tight around the tooth-neck, and cut through with a 
knife at the lap on the labial surface, will serve as a measure for 
the length of a strip of 22-carat gold plate. No. 29 thick, and as 
wide as the length of the distal side of the cuspid. The ends of 
the gold are then squared, and with round-nosed pliers brought 
evenly together, to be held in flush contact by the soldering- 
clamp as shown in Fig. 440. The soldered collar, w^ith its joint 
side inward, is then adjusted on the tooth as accurately as pos- 
sible, giving slight blows with a mallet until the collar touches 
the gum, when it should be marked to indicate the necessary 
trimming to conform it to the gum contour. After it has been 
thus trimmed, the edges beveled, the labial part swelled with 
contouring pliers, and the lingual part cut down to about one- 

^ Dented Cosmos^ vol. xxviii, No. 12, page 745. 
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tenth of an inch in width, the collar is again driven on, and will 
appear as seen in Fig. 439. A stump corundum-wheel is then 
used to grind a shoulder on the lingual surface of the tooth, 
grinding also the edges of the collar flush with the shoulder. 
The collar is again removed, and a piece of thin platinum plate, 
about No. 32, suflBicient to cover the lingual surface of the tooth, 
is caught on the lingual edge of the collar by the least bit of 
solder, and all put in place on the cuspid (Fig. 441). The 
platinum should now be burnished on to the shoulder, and over 
the tooth and collar to the extent shown by the lines in Fig. 441. 

Fig. 440. 




Fig. 443. 



After trimming to those lines, and careful replacement and 
burnishing on the tooth, the collar and half-cap are removed, 
filled with wet plaster and marble-dust, and the platinum soldered 
to the gold. It is then placed on the tooth, burnished into all the 
inequalities of the tooth, very carefully removed, invested, and 
enough solder flowed over the ^^^ ^^^ ^^^ ^^^ 
platinum to cover and give it 
strength. Fig. 442 shows it 
complete on the cuspid. 

" I have feared that a detailed 
statement would imply a long '^^ * ' * ■ ^ ^'iPiiiP*' 1 
and tedious process, but I have 
often made such collars in less than an hour, and in any case 
time must be made subservient to exactness of fit and adaptation 
to the end in view. 

" In the preparation for fitting a collar on the first molar (Fig. 
439), I should have wedged or otherwise separated it from the 
second molar, so that a piece of sheet brass might be put in 
place, as shown by Fig. 443, and an impression taken in plaster, 

14 
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which if allowed to get hard would bring away the metal. If 
not, it could be replaced in the plaster. Melted fusible metal, 
when near the cooling point, is then poured into the impression, 
and when cold will allow the safe removal of both the plaster 
and the metal strip. On this metal model a collar can be formed 
that will accurately fit the molar, as seen in Fig. 439. If the 
molar has no antagonist, a cap may at once be struck up on the 
model; but if there be an antagonist the cusps of the natural 
molar should be removed by grinding at points where the 
occluding tooth will admit of sufficient thickness of the gold 
cap. An exact copy of the ground cusps can then be made in 
less than five minutes, l)y the use of moldine with its acces- 
sories, and the process is as follows : Make the tooth perfectly 
dry. Put the collar on it. i^early fill the cup with moldine, 
and coat it with soapstone powder. Press the compound on the 
tooth and collar firmly to al)out one-fourth the depth of the 
tooth. Carefully remove the cup ; trim off* any overhanging 
material, and place the rul)l)er ring over the cup to about one- 
half the depth of the ring. Melt the fusible metal and pour it 
as cool as it will run from the iron ladle. As soon as the metal 
is hard, remove it with the ring, taking care not to impair the 
impression, which can be used again if the die is found imperfect 
or gets injured in use. Place the die and ring in cold w^ater, to 
remain until quite cooled. While the die is wet and held over a 
l>asin of water, pour into the ring fusil)le metal which has been 
stirred until it l)egins to granulate, and quickly immerse all in 
the water. The die and counter-die should separate readily by 
tapping them with a hammer, but if they stick others can be 
quickly made from the same impression by the same method, 
using more care. With this die and its counter-die, a piece of 
Xo. 29 or 30 gold plate is swaged to fit perfectly the cusps and 
collar, which, when removed, can be held to its place on the cap 
by the soldering-clamp, using spring pressure enough merely to 
hold them together for careful soldering with the pointed flame 
so as not to unsolder the collar. The seamless collars are excel- 
lent when care is used in selecting the proper size, as directed 
on the diagram (see page 223). 

** The caps being in place on the cuspid and molar, an impres- 
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sion is taken with plaster ; the caps accurately set in the impres- 
sion, and hard wax melted with a hot spatula around the edges 
of the caps. The impression is then thoroughly coated with 
sandarac varnish, after which it is dipped for a moment in water, 
and filled with a wet mixture of one part marble-dust with two 
parts of plaster ; using great care to perfectly fill the caps and 
molds of the teeth. Wait imtil this mixture has become quite 
hard ; remove the cup, and with a suitable knife chip off the 
plaster without marring the cast ; secure a good articulating 

Fig. 444. 



impression, and transfer it to the cast to oljtaiu an exact repro- 
duction of the relative occlusions of all the teeth involved. 
With such an articulation in hand, and with the means already 
described for swaging gold or platinum plate to fit the cusps and 
articulating surfaces of either the natural or artificial teeth, it 
should be within the capacity of any competent dentist to com- 
plete a suitable bridge ; although there are practical points that 
can only be imparted by clinical instruction and actual demon- 
stration in the mouth. Such a bridge is shown in position by 
Fig. 444." 



CHAPTER XII. 

PARTIAL CAP AND PIN-BRID&E METHODS. 

Dr. W, F. Litch's procee-^^es in this style of work have for 
special cases many decided advantagerf, and are thus described 
by him : ' 

"Fig. 446 represents a typical case, in which a lateral incisor 
(crown and root) has been lost, the cuspid and front incieor, fiilly 
vitalized, and without approxinial carious canities, remaining in 
position. 

" 7(1 Make it Pm atxf Plate Bi-'dt/c. — 1. Take in plaster an 
accimito impression of the cuspid ami incisor and the interspace. 
From this obtain a plaster model of the parts. 




•< 2. Make trom pure gold, rolled to the thinness of No. 26, 
standard gauge, base-plates, to lie carefully adjusted to the palato- 
approximal surfaces of the cuspid and incisor. These can be 
made by swaging on tlies and counter-dies obtained from the 
model, but more conveniently by bending the gold into shape 
u[H>n the plaster mode! and pressing and burnishing it into per- 
fect adaptation uix>n the natural teeth. 

'■ 3. Select a plain plate porcelain tooth of suitable length, 
shape, and shade, and wide enough to fit easily into the inter- 
spaee. Let the neck of the tooth rest lightly upon the gum. 

< Drntal Omnoa, rol. iiTiii, No. 3. 
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" 4. With pure gold or platinum make a backing for the por- 
celain tooth. 

" 5. Place the tooth thus prepared and the base-plates already 
made upon the cast and accurately adjust the approximal edges 
of the base-plates to the backing of the porcelain tooth in situ 
upon the cast. 

" 6. When this adjustment is made, cement together the base- 
plates and backing with a brittle, resinous cement (resin, two 
parts ; wax, one part ; or sealing-wax wull answer), and before 
the cement has fully hardened remove from the cast to position 
in the mouth, perfecting the final adjustment there. By this 
method much greater accuracy of adaptation is obtained, as the 
lines of length, width, and contour are too fine to be repro- 
duced with absolute fidelity in a plaster model. In this part of 
the process too much care cannot be taken to have each piece of 
the appliance fitted with absolute accuracy to the surface for 
which it is designed. When this has been accomplished, throw 
upon the yet more or less plastic cement a stream of ice-cold 
water from an office syringe ; this renders the cement perfectly 
brittle and incapable of bending. This done, immediately 
remove from the mouth and invest in a mixture of equal parts 
of marble-dust and plaster of Paris. 

" 7. After the investment has firmly set, solder the base- 
plates to the backing, and the backing to the platinum pins of 
the porcelain tooth, using as a solder 20-carat gold. Thus 
joined, the appliance will present the appearance shown in Fig. 
449, — A representing the base-plate for the cuspid ; B, the base- 
plate for the incisor ; C, the porcelain tooth with its platinum 
backing; D, the points of union between the base-plates and 
backing. At these points the greatest strength is required, and 
it is important that here a large amount of the solder should be 
placed. The porcelain tooth being usually thinner than the 
natural teeth, there is nearly always an angle or depression at 
the points indicated, in which the thickness of the gold can be 
considerably increased without interfering with occlusion. 

" 8. For the purpose of attaching the denture as thus far con- 
structed, drill a small cylindrical opening through the palatal 
surface of the enamel of the cuspid and incisor respectively. 
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These openings sliould usually be placed about as indicated in 
Fig. 448, at C, D. Sometimes, owing to a close occlusion or to 
the contour of the tooth, it is desirable that they should be located 
a trifle nearer the neck of the tooth. Each opening should 
be well undercut, but must not encroach upon the dentine far 
enough to endanger the pulp. In size the openings need not 
be larger than will admit a platinum inn-head, in diameter corre- 
sponding to No. 13, standard gauge, with a shank of No. 18, stand- 
ard gauge. Into each of these openings must be fitted a platinum 
pin of the size indicated. The head of each pin must be made 
thin and perfectly flat both upon its upper and under surfaces. 

" 9. In each of the base-plates make an opening corresponding 
in position to those in the natural teeth. Pass through these 
openings and cement in them the free ends of the platinum pins. 

Fig. 446. Fig. 447. 





While the cement is yet plastic, place the denture in position in 
the mouth, carefully pressing the pin-heads into the openings 
made for them, and burnishing the base-plates into perfect 
contact with the palatal surfaces of the teeth; chill the ce- 
ment, remove and invest as before, and with 20-carat gold solder 
the pins to the base-plates, flowing upon them and the backing 
as much of the solder as may be necessary to give them the 
desired thickness and rigidity; the amount admissible largely 
depending upon the nature of the occlusion ; a central thickness 
of about No. 21, standard gauge, being all that is really requisite 
for strength, while the edges can be made much thinner. 

" Fig. 446 represents the appliance without the pin. A is the 
porcelain tooth and backing; E, the base-plates; C and F, the 
openings for the pins. 

"' Fig. 447 represents the appliance completed with the pins in 
position. 
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"Fig, 448 representH the natural teeth and interspace B, ivith 
openings for retaining-pin«, C, D. 

"Fig, 449, already described, represents the appearance pre- 
sented when the bridge is cemented in position. 

"Til Attach the Brvh/e. — To attach the bridge the best attaina- 
ble oxyphosphate cement sliould lie used. It is desirable that it 
should set slowly. Thoroughly dry the teeth and denture; mix 




the cement to ari thic}c a couriiatence as is compatible with per- 
fect plasticity. A thick, viscid, semi-fluid mass is what is 
required, "With suitable instruments, swiftly but carefully place 
the cement around the liead and shank of each pUtinum pin, and 
also in the openings in the natural teeth. This care is neces- 
sary in order to exclude all air-bubblea and thorouglily engage 
the pin-heads in the cement, Thev furnish ample retaining 




surface, hut none to spare. In packing the cement around the 
pins the under surface of the base-plates should at the same 
time be covered. 

" The above details being perfected, the denture is at once 
carried to iiosition, and with broad-pointed, serrated instruments 
pressed firmly into place, the excess of cement, if of the proper 
consistence, freely oozing at all margins," 
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" Application to Pnlpless Teeth, — In the above description the 
vitality of the pulps of the cuspid and incisor has been assumed ; 
but, as can readily be understood, the pin and plate bridge can 
be even more readily and securely placed when one or both 
pulps are devitalized, for the reason that, the pulp-chamber being 
empty, the pin-holes in that tooth can be made as much larger 
and deeper as may be deemed desirable, the size of the pin being, 
of course, correspondingly increased. In a devitalized tooth, 
too, the base-plates can be sunk into the palatal surface when 
they interfere with occlusions, as sometimes happens when the 
antagonism of the lower teeth is very close and the overlap is 
considerable. 

" Ordinarily, however, such interference is inconsiderable, and 
the difficultv can alwavs be overcome either in devitalized teetli 
by the expedient just suggested, or by carrying the base-plates 
as far away from the cutting-edge as practicable, at the same 
time making them at the point of contact as thin as is consist- 
ent with strength ; finally, if necessary, remoAnng a slight 
portion of the cutting-edge of the occluding lower tooth. . . . 

^* As a rule the writer has confined the use of this form of 
bridge to cases in which only a single incisor is missing, but he 
has successfully attached a front and lateral incisor to a cuspid 
and the remaining front incisor. Where an unusual strain 
is to be expected the retaining-pins and pin-holes should w^heii 
practicable be made correspondingly large, or two smaller pins 
may be anchored in one tooth, which latter plan gives very great 
resisting power. 

" Pi/f aud Plate Attachments to Bivuspids. — Although chiefly 
applicable to the incisors, the pin and plate attachment may h^ 
successfully combined with crown or bar bridges for molars 
and bicuspids. 

'' Fig. 450 represents a practical case in which the upper third 
molar and the first bicuspid (both without antagonizing teeth) 
were utilized for the attachment of a bridge made of gold 
crowns with porcelain facings, to supply the loss of the interven- 
inii: teeth. 

'* Fig. 451 represents the case as prepared for the bridge. A, 
the inner cusp of the bicuspid cut down to allow the placing of 
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a sufficiently thick crown-plate ; B, a cylindrical undercut open- J 
ing between the cusps for a retaining-pin; C, the third molar,, i 
made uniform in size from neck to grin ding-surface, the latter J 



I also being considtiaij] 
( partial cap, madi. ot ] 
conutracted as to eo\ 




D th cro« !i-plate of a 1 
II 11 1 with 20 ciiat gold, and 1 
- every portiim of the tooth except i 




1>accal fiurfiiee, the free eilge puRsing up under the gum ; E, a 1 
retaining-pin adapted to the opening B ; F, the gold cap for the j 
molar. 

Fio- 452. 



position with i 




Fig. 462 represents t!j 
[ oxyphOBphate cement. 
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" In the above case it will be observed that there is a con- 
siderable gpace between the bicuspid and cuspid. Thin made it 
readily practicable to give bo uoneiderable a thickness to the 
mesial wall of the partial cap as to hold it securely against the side 
of the tooth. Had the wpace been less, contact with the cusjiid 
would h!i\e afforded the desired security. 
Fio. 458, 




" Fig. 453 represents another c i^e in which a bridge was at- 
tached by a bar, partial cap, and ietd.ining pm. A is an upper 
second bicuspid (without antagonist) ; B, its inner cusp, cut down 
C, opening for retaining-pin ; D, second molar, with slot for bar 
E, cuspid; F represents the partial facing; G, the retaining-pin 
H, a jnolar crown of gold, with porcelain front; I, a platinum 
liar attached to the crown (H) and made to tit into a slot (at D) ; 
Tin. 46*. 




J, a plain plate tuspid hpaMlj backed and strongly soldered to 
the partial cap, but left without attachment to or contact with 
the cuspid. 

•' Fig. 454 shows the bridge anchored in position. 

" This case, after two years of wear, is still in perfect condi- 
tion and doing good service. As it was powsiblo to keep the 



PARTIAL CAP AND PIN-BMIDGE METHODS, 219 

gold attachments, backings, etc., out of sight, the appearance 
presented is very natural. 

" The absence of antagonizing teeth for the bicuspids in each 
of these cases was a favorable condition, as a considerable thick- 
ness could be given to the crown-plate without any interference 
with occlusion. When the conditions are not so favorable, 
cutting down the inner cusp to the required extent and sinking 
the opening for the retaining-pin to the necessary depth are pro- 
cesses certainly to be, as a rule, preferred to the entire removal 
of the crown for the purpose of ferruling the root for the 
mounting of a crown of gold and porcelain, — a procedure, how- 
ever, not by any means to be indiscriminately denounced, for in 
many cases it is in the highest degree advisable. 

'' There is this fact to be considered in regard to the use of the 
partial caps here figured, — that many patients can be induced to 
consent to their employment who would refuse to. submit to 
more radical measures, and thus, even when the latter would be 
advisable, the former may be employed as a compromise, or even 
as a temporary expedient. Having once tested the advantage of 
a well-fitting bridge, the wearer is much more likely to consent 
to whatever measures are necessary to give it security and per- 
manence." 
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CHAPTER XIII. 

THE MANDREL SYSTEM. 

In all styles of collar crowns the shaping and adapting of the 
collar is usually found by many dentists to be the most diflScult 
part in their construction. To facilitate its performance the 
" Mandrel System " was introduced by The S. S. White Dental 
Manufacturing Co. The following is a revised description taken 
from an article on the subject:^ 

" An examination of a large number of human teeth 8how& 
that, no matter how great differences may exist in the apparent 
shapes of the crowns of individual teeth of a given class, there 
is a remarkable uniformity in the configuration of their necks. 
That is, the necks of upper cuspids, for instance, were found to 
have a fixed type, from which the variations were very slight as 
to shape, though there appeared to be no exact standard of size. 
So of the other classes, with the single exception of the superior 
molars, in which two distinct forms were found, the first being 
those in which the buccal roots were wider than the palatal ; 
the second, those in which the reverse condition was found, the 
single palatal root being wider at its junction with the crown 
than the two buccal roots. The occurrence of roots of the 
second class being rather exceptional, the first class was accepted 
as the type. 

" The configuration of the necks of all the teeth having been 
determined, a set of mandrels for shaping collars to fit them was 
devised. The set (Fig. 455) consists of seven mandrels, six of 
which are double end. Their shapes are modeled upon the 
general typal forms of the necks of the teeth which they repre- 
sent, and they are made tapering to provide for all required 
variations in size. The illustrations are about two-thirds actual 

^Dental Cosmos^ vol. xzviii| No. 8. 
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size, the longest instruments being nine inches in length. The 
cross-sections show the shapes and proportionate sizes at the 
greatest and least diameters. The long taper permits the most 
minutely accurate adjustment of the collars. 

'* No. 1 is a double-end mandrel, for superior molars, right and 
left ; No. 2 is a single mandrel, for superior bicuspids, right and 
left; No. 3 is double-end, for superior cuspids, right and left; 
No. 4, double-end, for superior centrals, right and left ; No. 5, 
double-end, for inferior molars, right and left ; No. 6, double-end, 
for the inferior centrals, laterals, cuspids, and first bicuspids, 
right and left; No. 7, double-end, one end for the superior 
lateral incisors, the other for those bicuspids in which a bifur- 
cation of the roots, or a tendency in that direction, extends 
across the neck to the crown in the form of a depression on one 
or both approximal surfaces. The foregoing scheme compre- 
hends all the teeth of the permanent set except the second 
inferior bicuspids. The necks of these approximate those of 
the superior central incisors so closely in shape that it was deemed 
inexpedient to make a separate mandrel, as the No. 4 mandrel 
will serve for both. 

'' The collars or bands are made seamless, of No. 30 (Ameri- 
can gauge) gold plate, 22 carats fine. Fifteen sizes, each of 
three widths (^, ^^, and ^ inch) are made (Fig. 456), which it 
is believed will cover all requirements. These collars, although 
devised as a part of the system, can be used in all methods of 
crown- and bridge-work which require bands, and possess many 
advantages over any others. They are really labor-saving 
devices, as their use saves the time and trouble of making, and 
there is no danger of their coming unsoldered when the pins or 
the backing of the crown is being soldered; and there are no 
hard spots to give trouble in burnishing, as, for instance, close to 
the root, after the collar has been shaped and placed in position, 
the whole surface being uniformly soft. 

" The seamless collars are also especially adapted to removable 
or detachable brid«:e-work. Thev are so constructed that Nos. 
1, 16, and 31 exactly fit into or telescope with Nos. 2, 17, and 32, 
and so on throuirh the entire set, each collar tits into the series 
\\Q\i higher; so that a root may be banded with one size and 
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the size next larger used to form the tube for the teleaooping 
crown. When desirable, the 'neamleas' collar can be strength- 
ened, after it haw been adapted to the confonuation of the crown 
so as to slide freely over it, by inveHting and flowing solder over 
the outer surface ; or, still better, by jidaptiTig the next larger 
size of collar to exactly fit around thu firwt, and then investing 
Fio. 457. 




the two and soldering them together. The advantages of these 
collars for this style of work, and also for the construction of 
cap crowns, are obvious. 

" The other appliances specially devised for this system are, a 
reduciug-plate or contractor, a pair of collar pliers, and a 
hammer. 

" The contractor (Fig. 457) contains holes which are comple- 
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mentary in shape to the maiidrtjls. The mandrels being applied 
t<) the inner eircumt'erenceB of the collars, while the contractor 
must admit the collars themselves, the short taper of the holes 
in the contractor necessarily covers a somewhat greater range of 




size than is shown in the mandrels. With this appliance collars 
can be evenly and accurately' reduced in size at the edges, with- 
out burring or buckling. The illustration is actual size. 

" The collar pliers (Fig, 458) are for contouring the collars to 
shape, one beak being made convex and the other concave to 
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Fig. 469. 




correspond. With this appliance the slightest changes required 
in the contour of the collars are easily made. About a half-inch 

from the extremity of the concave beak a small 
bar of flat steel is attached to it by means of a 
screw. The free end of the bar has a minute 
projection upon one face, the other being rein- 
forced to lit into the concavity of the beak. In 
the center of the face of the convex beak is a 
depression, into which the projection on the 
steel bar strikes, making a very eflicient punch 
for forming guards or stops to prevent the col- 
lars from being forced too far under the gum. 
The depression in the convex beak being 
slightly larger than the projection or punch, the 
metal is not cut through, but merely raised on 
the side opposite to the punch. The punch 
attachment being pivoted can be swung to one 
side when not in use. 

"Fig. 459 is a mallet or hammer, with steel face 
and horn peen. The handle is nine inches long. 
" One of the appliances required is a lead 
anvil, which being only a piece of soft lead say 
tw^o bv three inches and an inch thick is not 
illustrated. The female die of an ordinary case 
will answer very well. 

" To illustrate the uses of these appliances, 
take a case in which the two inferior bicuspids 
of the left side are missing, and the crowns 
of the cuspid and first molar so badly decayed 
that the probabilities are that they will soon 
fall victims to the forceps. The old-time ^vay 
would have been to extract the molar and cus- 
pid, and make a partial plate. Examination, 
however, shows that the roots of these two teeth 
are in good condition, aftbrding an excellent 
opportunity for the construction of a piece of 
bridge-w^ork. 
" With a corundum-point or rotary file, cut oflT the remaining 
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portions of tlie crowns level with the gum margins. , Prepare 
the roois in any of the well-known ways, thoroughly cleansing 
the apical portions und filling thera with whatever material is 
desired, being careful only that the work is well done. For the 
better retention of the filling-material to be placed in the pulp- 
L-hamber, retaining-grooves can be made or retaining-posts in- 
serttid. Take a piece of binding-wire (Ko. 26, American gauge), 
two and one-half inches long, pass it around the neck of the molar 
stump, cross the free ends, and, holding the wire in place with one 
tinger, twist the ends with a pair of flat^nose pliers until the wire 
claspatheneckclosely at every point (Fig. 460), Where there are 
any irregularities in the contour of the tooth, it is necessary to 
press the wire into them with an approximal burnisher. It is 
obvious that the ring thus formed will show the exact size and 
shape of the neck of the tooth. Remove the img carefulH lav 





it on the lead anvil, put over it a [)iece of flat nietil and with t 
smart blow from a hammer drive the wire into the lead (Fig 
461). Upon removing the wire an exact impression ot the nng 
will be left in the lead anvil. (This part of the work as indeed 
all others, should be done carefully as described. The wire ring 
may be driven into the lead by a direct blow of the hammer 
face, but the blow might not strike equally, and the interposition 
of the flat metal held level insures an even impression. A piece 
of an old file is best, as the file-cuts keep the wire from slipping.) 
"Next, eut the wire ring at the lap, straighten out the wire, 
and select a suitable collar by comparing the length of the wire 
with the straight lines in the diagram (Fig. 456) which show the 
inside diameters of the various sizes. Should none of these 
correspond exactly, take preferably the next size smaller. It will 
be remembered that the collars are No. 30 in thickness, while 
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Fig. 462. 



■iTrnirfTiiifillll; 



the wire with which the conformation is secured is No. 26. This 
difti?rcnce permits the collar when contoured to shape to enter 
the lead impression readily, a decided advantage in fitting. 
Having selected the collar, fit it to mandrel No. 5, with the peen 
of the hammer, holding it upon the lead anvil, and iising a 
shght pushing force to help in 
stretching and forming it {Fig. 
462). Having driven the collar to 
form, remove it from the mandrel 
and tvy in the lead impression. 
If it does not fit exactly, return 
it to the mandrel and streteh it a 
little, when it will nsually fit per- 
fectly, af* the mandrels have been 
designed carefully to the average 
shapes which obtain in the great 
m^ority of tooth-necks. In the 
exceptional eases where the collar 
does not fit it can be readily con- 
toured to the exact shape with a 
pair of flat-nose pliers. Of course, if it fits the impression in 
the lead, it will fit the neck of the tooth, always provided the 
meaaurement and the impression have been carefully made. 

" If the collar or band has been accidentally stretched too 
much, or if for any reason when brought to shape it is too 
large, its root end can easily be reduced to the proper size by 

FiQ. 463. FiQ. 4fi4. 




Q 



the use of the contractor. Place the edge of the collar which 
is to fit the root in the proper hole ; hold it level with a piece of 
file as in taking the lead impression of the ring, and tapping 
lightly on the file drive the'collar into the plate (Fig. 463} until 
the proper reduction is made. The collar is next ' festooned ' 
to correspond to the shape of the maxillary ridge. Lay it, gum 
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edge up, on the lead anvil, and with the piece of flat file mid 
the hammer drive it into the lead. A few cuts with a fine half- 
round file across the approximal diameter will conform the 
edges to the surface of the ridge (Fig. 464), Then plac-e the 
collar in position, and, having ascertained just how far it should 
go down on the root, remove it, and with the small spring punch 
in the collar pliers form projections on the inside of the band at 
the proper points to serve as stop.*', which, resting on the top of 
the root, will prevent the collar from being forced further down 
upon it than is desirable (Fig, 465), 

" A collar for the cus|iid is then fitted in the same manner, 
using mandrel No, 6 for shajiing, after which the case is really 
tor tlie building of the bridge. 

FiQ. 4e5. PiQ. 4r>6. 





" Cement with oxyphosphate both collars in position. Tlien 
take an impression of the partis, including the interiors of the 
excavated pulp-chambers, from which make a cast in the usual 
way. Bend a short piece of half-round gold or platinum wire 
into the form of a horse-i^hoe, the two extremities of which 
fhall fit into the roots of the molar. Then take a longer piece 
of the same wire, somewhat more than enough to extend from 
the toe of the horse-shoe when in position to the cuspid root ; 
bend one end of it at a right angle, or nearly so, to fit the root 
of the cospid, and (cutting off any excess of length) solder the 
other end to the toe of the horae-ahoe. The bar extending 
between the two roots is the truss of the bridge. Next, place 
the appliance on the cast (Fig. 466), holding it in position with 
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wax, and select the teeth to take the place of the missing 
bicuspids and molar. The best form for this purpose is a tooth 
having holes extending through it vertically from the neck to 
the grinding-surface similar to the well-known Bonwill crown. 

" The crowns user! should be large enough to fill the space 
rather tightly, even if their sides have to be flattened slightly t<> 
let them in. If the teeth do not fill the space tightly, a small 
portion of plastic filling-material crowded between them, as 
mortar between the granite blocks in the arch of a railway 
bridge, will greatly increase the strength of the work. 

" After the teeth are ground to fit and the proper length for 
occlusion is ascertained, the truss is covered with a thin film of 
wax, upon which the crowns are again pressed to their positions. 
Upon the removal of the crowns the impression of the holes 
running through them will be found in the wax. At these 
points drill holes through the bar with a small twist-drill run by 
the engine, and into these fit and solder the pins for the support 
of the crowns. 

" The bridge is now ready to be attached permanently. Set 
the crowns in position upon their supporting pins to secure the 
proper alignment. (If the operation were upon the upper jaw 
they would have to be held with wax.) Put into the canals of 
the supporting roots (the cuspid and first molar) a suflScient 
quantity of some quick-setting plastic, as oxyphosphate, to about 
half fill the pulp-chamber, but not enough to prevent the sup- 
ports of the truss from being forced home. Force the bridge 
supports to place, and after allowing the filling-material to become 
set remove the crowns. Fill the remainder of the pulp-chamber 
and the whole of the collar with gold or with amalgam, gutta- 
percha, oxyphosphate, or any suitable plastic (Fig. 467). Set 
the crowns permanently, the molar and cuspid first, as this 
affords greater facility for the trimming oflF of any excess of the 
filling-material used in the attachment. For attachment of the 
crowns, gutta-percha is probably the best material, as crowns 
set with it are readily removed for the correction of any in- 
accuracies of occlusion or alignment, by grasping them between 
the beaks, previously warmed, of a pair of universal lower 
molar forceps. The heat warms the gutta-percha and releases 
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the tooth, which can then be rc-set properly. In attaching 
crowns with gutta-percha the holes in the crowns are first filled 
with the material, after which the crown is warmed and forced 
to place. Any of the other plastics ordinarily used in aettiog 




Bonwill crowns can be employed, at the discretion of the 
operator. Fig. 468 shows the case completed. 

" In securing the occlusion of a piece of bridge-work it is well 
to make the artificial teeth a little short, so that the natural teeth 
on both sides will meet the first shock of mastication. Nature 
will correct the occlusion in time by slightly elongating the 
roots supporting the bridge. If the artificial crowns are per- 
mitted to strike the niitunil teeth from the first, the undue strain 




upon the two supporting roots may cause soreness and perhaps 
more serious consequences. 

" When a sound tooth is to be used as one of the supports of 
the bridge, a modification of the method just described is 
necessary. Take a case where it is desired to bridge the space 
caused by the loss of the right inferior bicuspids and first 
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molnr. The crown of the right cuspid is nearly gone, but the 
root is aouiid and ciipiiblf of supporting one end of the bridge. 
The iitlitT end will be attjiched to the second molar, which is 
a eoiind tooth, Propnre and band tliu cuspid root as before; 
Awm oft' till' aecond nmliir crown until it is slightly smaller than 
the nock, and alinrtor at the occluding surface, so ae to permit 
H cap to be telescoped over it, and take the measure of the 
crown with the binding-wire. Select a suitable seamless collar 
of 8ufticient width to extend from the neck to a little beyond the 
grind ing-surfacc, and drive it up on the proper mandrel to get 
the general shape, but not the full size reipiired to fit the tooth, 
leaving it so that the cdgi' having the larger circumference will 
just pass over the end of the crown; place the collar on the 
t*H)tli, and with a block of wooil and the mallet tap it to place 




just |»eyond the frer- margin ot the gum. This nietltol will 
nMke a cK»se fit, as the oollar will r^-adiU- stretch all that'll 
n^-essary. With a sliarivpoiuItMi iusiruiu^nt mark the length 
of die crown and line of the gum raargiD. reniove the collar, 
aud cut it lo the prxijvr torm as ]ndi<.>atiHl. Then iu a piect- of 
gold plate v'f the thiokness nserl lor i^aj^s tonn four little depres- 
sioHs of the general character of an impression of tlie molar 
e«!fp*> Ar. cs?y w-ay to do :^;f is to 'ay the plate on the lead 
anrih then with li.e iia'". on ir.e end of an orxlioarr soi.-ket- 
ha»<^\^ aoJ l3.e iiair-nur ::.v o. pix-sjior-s are made iu » moDient. 
CiaR'iip ibe Av^^ar oji ibe j^'-^ie. K'-rax ii. .harge with soMer. and 
iKdtt ci; the SKvvltT Sows^ 0;n off jLe saT|>;as plaie. and a i>er- 
^-w ■ao^- Sw :l,e -.v.oJsr i~ made, P^aoe it on the toocfa and take 
an t-ofiKSKOH. a3;»i :!s< ivAiier piwu-ed as i>eiope dirKVed to make 
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the truBi* of the bridge and tnouat the teeth, except that in this 
oaae the posterior end of the truss is to be soldered to the molar 
cap. For the final attachment place a little oxyphosphate in the 
oap to secure it firmly {Fig, 469), first cutting a slot in the crown 
end of the cap for the escape of the excess of material. Pressure 
upon the filling-material hastens its hardening." . . . 

DETACHABLB BRJOGE-WORK. 

" A method of constructing a detachable bridge ajiplicable 
to cases where one ()r both of the supports or piers are sound 
teeth is as follows; In the case adduced for illustration the 
right inferior cusjiid crown was decayed, and both of the bicu^ 
pids and the first molar were absent The supports for the 
bridge were the Bound second molar and the cuspid root. After 
the cuspid root was prepared and banded, the crown of the 




molar was reduced very slightly, — not sufficient to destroy the 
enamel, but just enough to permit a collar properly fitted to pass 
over it. A collar somewhat wider than the length of the crown 
from grin ding-surface to neck was fitted and cut to the proper 
width. Two lugs were then soldered upon the anterior and 
posterior aides and bent to tit into the approximal fiwaurew, which 
were slightly cut out to admit them. An imjiression was taken, 
the collar coming away in the plaster, and a east was made with 
the collar in position, A coned tube was then made for the 
root of the cuspid and a coned pin fitted into it. A truss of 
half-round wire was made, to which the coned pin and the molar 
collar were soldered (Fig. 470). A half-clasp to grasp the lateral 
was next soldered to the end of the truss to be supported by the 
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cuspid. The object of this clasp was to guard against the teeth 
being thrown out of proper alignment by tlie force of mastica- 
tion. Bonwill crowns were then vulcanized to the truss, after 
theirsupportingpins had been fitted and soldered to it. (Counter- 
sunk crowns can be used oa well in the warae way. Plain plate 
teeth may also be used in this style of work, in which event they 
are to be soldered to the truss.) The bridge was then ready to 
be set, which was accomplished in the following manner: The 
cuspid root was nearly tilled with oxyphosphate, and the coned 
tube was placed upon tlie pin. The band was put on the molar, 
and the coned pin with the tube upon it was forced into the 
plastic in the cuspid. As soon as this became set, the tube was 
held permanently, while the bridge itself could be removed when- 
ever desired (Fig, 471). 

Fig 471. 




" This method of ti\iiig the tube allows considerable range in 
its adjustment. In soldering the coned pin to the truss, care 
should be taken to set it at an angle exactly parallel to the axis 
of the molar ; otherwise there will be difficulty in removing the 
bridge. 

" A second style of detachable bridge-work to be described 
involves the use of cusp crowns (Pig. 472) for supporting posts 
or piers. Suppose a case where a bridge is required to extend from 
the right inferior cuspid to the right inferior second molar, with 
only the roots of the two teeth named as supports. Prepare the 
roots and pulp-chambers. Set screw-posts into the dentine for 
anchorage or as retaining- pins, and fit the collars, using sizes wide 
enough to form the walls of the crowns. Fill the pulp-chamber 
and cement on the collars, filling about two-thirds of the depth of 
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the collars with a plastic filling-material, packing it well around 
the retaining-posts. Select suitable cusp crowns for the molar 
and cuspid, and place them in the ends of the bands to ascertain 
the occlusion. If too long, shorten the cusps or reduce the 
bands with engine corundums or rotary files, and when the 
correct articulation is found form a small square shoulder in the 
lingual edge of the cuspid and in the posterior grinding-surface 
of the molar. Fill the remaining portion of the collars with 
plastic mixed somewhat thinner than the first lot, and set the 
cusp crowns in position. If there are antagonizing teeth the 
mere closing of the patient's jaws will force the crowns to place. 
If there are no antagonizing teeth the crowns can be readily 
tapped to place with the mallet, using a piece of wood as a 
driver. Allow the filling-material to »set firmly, trimming oif 
any excess which may exude around the collars. 

Fig. 472. 




" Bridge supports or piers constructed on this i)lan are strong 
and durable, and likely to withstand any strain. Take an 
impression, and proceed to fit seamless collars to telescope over 
those already set upon the cuspid and second molar roots. It 
will be remembered that these collars are so made that each size 
telescopes into the next higher series. If the proper sizes are 
selected for the outside or female bands, the work of fitting is 
readily and quickly accomplished, forming tubes which slide 
easily over the supporting piers, and at the same time fit closely. 
It is only necessary to take care in shaping the tubes not to drive 
them too far up on the mandrels and thus stretch them so as to 
destroy the fit. To the outer end of each of the tubes solder a 
«mall piece of gold plate, forming partial caps so placed as to 
rest when in position upon the shoulders previously cut in the 
cusp crowns. Adjust a truss bar of half-round gold wire, to the 
ends of which solder the tubes. The truss is now ready for the 
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U'eth, which may be of any of the forms used for this purporie, 
and they may be attached to the bar in any way deeired. One 

of the strongest attachments is vulcanite. Fig. 473 shows the 
construction and the finished case. 




" An easy moditication of tho plan juwt described is reudily 
adapted to cases where only a small space is to be filled and one 
end of the bridge is to be supported by a sound tooth. Thus, 
suppose it is desired to bridge a space formerly occupied by the 
two inferior left bicuspids, the crown of the first molar being a 
mere shell. The operation would be essentially the same as in 
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the previous case, except that the sound cuspid would be utilized 
for one of the piers as follows : Fit a seamless collar, cut out a 
portion of it so that it will embrace ouly about two-thirds of the 
coepid crowD, and solder a partial cap or cover to it, as illustrated 



DETACHABLE BRIDQE-WORK. 237 

in Fig. 474. Or, if deemed preferable, the cuspid may be separ- 
ated iTom the lateral incisor with the eorundum-disli and the 
collar allowed to embrace the whole crown. 

" A crown broken from a bridge constructed by any of the 
methods above described can be easily substituted, and the piece 
when repaired will be as strong and serviceable as it was 
originally. 




"It hai* not been deemed necessary to detail the construction 
of a single crown separately, as all the steps are included in the 
building of bridges, which have been described minutely. Por- 
celain cusps of the general fornt illustrated in Fig. 475 have been 
designed specially for these eases. In mounting them the gold 
band is cut away on the buccal side as shown in Fig. 476 to 
permit the porcelain to ahow." 



CHAPTER XIV. 

PORCELAIN BRIDGE- WORK. 

For an ideal piece of bridge-work that will dispense with the 
objectionable features of a permanently attached bridge and 
refute the most forcible arguments against the system, porcelain 
is the most suitable material known. 

DR. BROWN'S METHOD. 

Dr. E. Parmly Brown, of Flushing, N. Y., has invented and 
introduced a method of 'porcelain and iridio-platinum bridge- 
work, which possesses special merit. 

The advantages claimed for it as a method of bridge-work are 
as follows : 

It is formed entirely of porcelain with an iridio-platinum bar 
running through the denture as a sustaining shaft, thus present- 
ing a perfect continuity of porcelain surface. 

It is unaffected by any chemical action or condition in the 
mouth. It has no so-called self-cleansing spaces, because nono 
are required. 

A benign and natural form of contour is presented on its 
palatal surface, as the base of each tooth presses tightly onto the 
membranes of the gum, which closes or hugs closely around it. 

And lastly, it has the merit of simplicity of construction in 
comparison with the other methods in practice. 

dnistructiov. — The bridge is formed by spanning intervening 
spaces between certain natural teeth or roots with artificial 
porcelain substitutes baked onto an iridio-platinum bar; either or 
both ends of the bar being anchored in a crown, or in a filling 
inserted in the approximal portion of the adjoining tooth. The 
roots to be crowned and used as foundations for the bridge are 
prepared as for single crowns. If the end of the bar is to be 
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fixed in a natural tooth, the cavity that is to receive and anchor 
it is opened up sufficient to admit it, — in the bicuspids and mo- 
lars from the grinding-surface to the cervico-approximal edge^ 
and in the incisors, on the approximal side, with an opening on 
the palatal or labial face, as indicated. A square bar of iridio- 
platinum wire from No. 13 to ISo, 15, U. S. standard gauge, in 
thickness, is fitted either to the cavities of the teeth in which it is 
to be anchored, or bent and fitted in any devitalized tooth or root 
which is to act as an abutment. The end of the wire that forms, 
the post is pointed and introduced well up the root-canal, and 
the end forming the bar is slightly flattened or squared. Any 
intervening root-posts are fitted and riveted to the bar as it 
passes above them. 

To this bar the teeth used, which are ordinary Fio. 477. 
plate teeth,^ are fastened: incisors by slightly i 

flattening the bar and riveting them fast, or when I 

straight-pin teeth are used by bending the pins ^ JpK^lli ik 
over the bar (Fig. 477) ; bicuspids and molars with ^T|oB 1 
straight pins, by grinding a slot with a disk be- 
tween the pins and bending them over the bar, which is slightly 
barbed and set in the slot. 

The proper position of each tooth having been determined by 
adjustment in the mouth, or to the articulating model, the rivets 
and bar on each tooth are carefully filled around and the cervico- 
palatal portion rounded oflF v^ith porcelain body so as to present 
a natural surface to the tongue. The shape of the end of the 
root is given to the crown by placing the porcelain body, to 
which a small quantity of starch has been added, around the 
post as it is fixed in position on the model ; the plaster having 
been previously varnished with collodion to prevent cohesion. 
The spaces between the teeth on the line of the bar are to be 
substantially joined with the porcelain body; free spaces between 
the teeth at the cervical portion are to be preserved as much as 
possible without interfering with strength or producing places 
that will be uncleanly. 

^Dr. Brown uses The S. S. White Dental Mfg. Co.'s teeth entirely for this work, 
as he has found them the most suitable, being the only kind that will retain their 
color in the intense heat to which they are subjected. 
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The bridge is then placed on a slide in the muffle of a con- 
tinuous-gum furnace, being sustained in position by inserting 
the pins in holes drilled in the side (Fig. 478) or by suspending 
it with platinum wire betwem two |)latiTiutn posts inserted in the 
slab, and then bakedthesaraeaaforcontinuons-gum work. The 
bridge is next fitted to the mouth. If any alterations are re- 
quired they should he made, or if any imperfections in the body 
occur the places should be filled in and the bridge again baked. 
It is then ready tor insertion. 

Insertion. — When the bridge is supported by crowns alone, the 
posts are barbed and the bridge is then cemented on, the same 
as any other. If one end is supported on a crown and the 
other by a bar, the filling on the bar end is inserted up to the 




position the bar is to occupy before fafiteuing the pin of the crown 
end, which is then cemented and the filling of the bar end com- 
pleted. If both ends are bars, both fillings are inserted up to 
the position of the bars, the bridge iuserted, and the fillings 
finislied; the bridge being held by an instrument or the fingers 
until the bar ends are partly covered. 

When gold is used, the rubber-dam should first be applied, 
and the cervical portion of the teeth of the bridge pressed 
tightly into it to avoid any space being left after its removal and 
the completion of the operation. 

When amalgam is used, the rubber-dam is not necessary. 

In' Fig, 479, Ko. 1 is a third molar, pulp alive, with large 
filling; No. 2 is a porcelain bridge; No. 3 is a first molar, pulp 
dead, with a metal bar entering the pulp-chamber. 
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In Fig. 480, No. 1 ia a second molar, pulp alive, with a crown 
■filling of gold or amalgam retaining the bar; No. 2 ia a porce- 
lain bridge; No. 3 ia a gold crown with bar passing through 
one side of the crown into the root. 

Fig. 481 irt a view of a bridge of two teeth, — a central porce- 



ill 



lain crown with Ji lateral baked unto it, the bar and pm being of 
the same piece, bent at about a right angle. 

In Fig. 481, No. 1 is a porcelain crown forming part of the 
bridge; No. 2 a bridged lateral with metal bar baked througli 
it; No. 3 a livmg cuspid with a metal bar running into the 
center of a solid gold filling. 



ffiO 
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Fig. 482 is a view of a central incisor bridged onto two teeth 
whose pulps have been lost. 

Fig, 483 is a view of the attachment of the bridge to a natural 
or artificial crown stamling alone. The bar can be anchored in 
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a tilling in thp natural crown or attaebud to the artificial oiie, 
Nos. 1 and 3 are teeth on a pon-elain bridge ; Xo. 2 the natursil 
tooth or artificial crown on which the hfidge ie saddled. 

FigB. 484, 485, and 486 reprrsent a bridge of eleven teeth 




rfcently inserted by Dp. Brown on two cuspid roots, a pulpless 
molar on the left aidu which was capjied witli a gold crown. 




through the aide ol' which the bar was passed and iinchored in 
the root, and a molar on the right side into which the other end 
of the bar was anchoreil in a gold filling. 

Fig. 487 represents a bicuspid bar-bridge anchored in the molnr 
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and first bicuspid. The side cut ahowa the construction. This 
operation was performed by Dr. Brown for Dr. Crenshaw, of 
Atlanta, Georgia, at the anniversary clinic of the First District 
Dental Society of the State of New York, in January, 1887, 

Fig. 488 represents an extension bridge in which the abut- 
ment consists of a crown and bar combined. 

Fig. 489 represents an extension bar-bridge. The filling in 





the second bicuspid, which extended from the mesial to the 
distal side, had been inserted sometime previously. Enough of 
the gold was removed from the mesial section of the filling to 
admit the bar, which was then securely anchored and the filling 
restored to its original form. The operation was performed by 




Dr. Brown for Dr. F. P. Hamlet, and to present date has been 
worn two years. The antagoni^mg teeth in the act of occlusion 
favor the artificial tooth forming the bridge. 

In porcelain bridge-work, should a case require it, artificial 
gum in a moderate amount can be formed above the teeth of 
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tlie bridge, to rt'store the contour of the parts. Figs. 490 and 
491 illustrate a case of this character. A, Fig. 492, shows the 
labial and B the Ungual aspect of the incisor bridge before 
insertion. 




In forming this style of porcelain bridge, when it is considered 

preferable to cap the roots, platinum plate can be struck up for 

the purpose as described at page 100, and after being adju^ited 

Pig. 493 




to the ends of the root:^ the posts are passed through them, as 
illustrated in Fig. 493. Cap and bar are then soldeml together 
with a very small quantity of pure gold, and the construction of 
the bridge continued. 
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Fig. 494 represents a case recently restored by Dr. Brown's 
methoil by Dr. M. L. Rhein, of New York. To remedy the 
abnormal character of the occluaion, the lower anterior teeth 
and the right upper cuspid were trimmed to the dotted line seen 
in the figure. To replace the missing teeth porcelain bridge- 
work w^ then constructed. The lateral and central roots, and 




therightcuspidandthe ini>lar.cun!Jtituted the abutments. On the 
centnil and lateral roots were mounted caps with collars. A 
platinum crown was then made for the cuspid (Fig. 495), and to 
this crown was attached the bar, which w"as extended to its 
anchorages in the molar crown and the lateral and central roots, 
the caps on the ends of which the posts pierced. Owing to the 
large quantity of porcelain body to be used in forming the artificial 




gum, a atrip of platinum plate was extended above the bar to 
stiffen its projecting ends and prevent warpage in baking. The 
artificial teeth were then articulated to meet the incisive edgen of 
the inferior natural teeth, .and thus in a measure overcome the 
deformity caused by the abnormal occlusion. In doing this the 
luliial aspect of the cuspid was covered by the artificial teeth. Por- 
celain gnm was then formed above thf teeth to restore the contour 
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of the parte. Fig. 496 fihovra the fioished bridge. Id Fig. 4d7 
the bridge is seen in posidon. The artistic result and improved 
i^pearaoce effected are at ouce apparent. The mechanical con- 
etruction of the piece was intrui*ted to Dr. C. L. Andrews. 

Dr. Brown's ajatem and method of bridge-work comparew 
with other forma of bridge-work as continuoua-gum work com- 
pares with other forms of plate-work. Its cleanliness, through 




the unalterable character and continuity of its surface and the 
incorruptibility of the material, renders it a superior form of 
denture. 

The ultimate vahie of this method, however, as a means of 
replacing lost memberw of the dental arch, depends, like others, 
on ita proper, correct, and skillful application to cases suitable 
for it. 



PART IV. 



MATERIALS AND PROCESSES USED IN CROWN- AND 

BRIDGE-WORK. 



CHAPTER I. 

PLATE AND SOLDERS. 

Plate, — In the construction of crown- and bridge-work, gold, 
platinum, or iridio-platinum are used in the following forms 
and grades in carat, as suits the requirement of the case and the 
preference of the dentist : 

Gold plate, 24 carats, from Ifo. 32 to Ifo. 34 U. S. standard 
gauge, for constructing the collars and caps to collars of crowns? 
and seamless crowns, and for backing porcelain fronts. 

Gold plate, slightly alloyed, — about 23 carats fine, — in crown- 
work, if less flexibility of the metal is required. 

Gold plate, 22 carats, No. 32 to No. 34 standard gauge, in 
constructing collars for crowns with porcelain fronts and all- 
gold crowns constructed in sections. 

Gold plate, 20 carats, in construction of bridge-work. 

Gold plate, 24 carats, with a very thin lining of platinum, or 
iridio-platinum plate, can be used in any of the processes con- 
nected with crown- and bridge-work, and is especially recom- 
mended to the inexperienced, for the reason that the melting of a 
part of a crown in the soldering process is prevented by its use. 
It is formed by placing together an annealed gold plate and a plat- 
inum plate (the gold about No. 20 gauge and the platinum No. 
30) and passing them through a rolling-mill, in which process the 
plates are welded and reduced to the desired thickness. 

Pure platinum rolled very thin is used for forming caps to 
collars, backing teeth, and for various purposes connected with 
this class of operations. Iridio-platinum wire is used for pivots, 
pins, or posts, being more rigid than pure platinum. A wire 
of gold and platinum alloy is used on account of its elasticity 
for split or spring pivots or posts in removable bridge-work. 

Solders. — Gold solder, 22 carats fine, is used for crown-work 
20 carats for crown- and bridge-work. 
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CHAPTER 11. 

PORCELAIN TEETH. 

The qualities specially requisite in the body of porcelain teeth 
for use in crown- and bridge-work are density, strength, and the 
ability to withstand unaltered in form or shade any degree 
of heat to which they may necessarily be subjected. In these 
respects the porcelain teeth of our best American manufacture 
seem to excel, besides affording the most artistic imitation of 
the natural teeth in form and shade. They are also distinguished 
by the practical location of the pins. 

In some crowning operations, where to imitate the conforma- 
tion of a natural crown considerable alteration of the labial 
surface of a porcelain front is required, teeth of English manu- 
facture may be used, as the texture of the porcelain admits of a 
fine polish being given to a ground surface. 

Teeth are sometimes fractured in the process of soldering, 
caused by the contraction of the backing when adapted over 
the edges of the porcelain in a curve instead of at a right or 
slightly obtuse angle, or by melting solder on some point of the 
porcelain which is unprotected by a backing of metal. The 
solder, or the borax, as it cools, contracting on the porcelain, or 
a very thin edge of the metal covering it, will usually cause a 
fracture. The porcelain tooth has yet to be made that will, as a 
rule, endure such extreme treatment without breaking. 
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CHAPTER III. 

MOLDS AND DIES. 

Metallic models of fusible metal can be easily and quickly 
formed for use in crown- and bridge-work. The melted alloy 
can be poured into a plaster, moldine, or gutta-percha impression 
taken in a tube or impression-tray. When a tube is used, a strip 
of paper should be wound around it to lengthen the die. 

The following fusible alloys of tin are suitable for the purpose : 





PROPORTIONS OF 


MBTALS. 




MELTING POINT 
THE ALLOY. 


OF 


Tin. 


Lead. 




Bismuth. 


Fahr. 




1 


2 




2 


236° 




5 


3 




3 


202° 




3 


5 




8 


197° 





Dr. G. W. Melotte, of Ithaca, N. Y., to whom is accorded the 
credit of introducing the use of fusible metal and the compound 
called " moldine " into crown- and bridge-work, gives the propor- 
tions of his alloy in parts as — 

Tin, 5 ; Lead, 3 ; Bismuth, 8. 

Dr. Melotte's moldine, a preparation compounded of potter's 
clay and glycerin (to which, when needed to soften it, more 
glycerin can be added), is very useful in molding. 

A counter-die to a small cast or die of fusible metal is made 
by indenting a block of lead with a punch, and then driving the 
cast or die into it. Its use in crown-work is described on pages 
90, 99, and 103, and by Dr. Melotte on page 209. 

The following method of forming a metallic model of a pre- 
pared root or crown is given by Dr. W. C. Barrett, of Buffalo, 
N. Y., who accords Dr. H. A. Baker, of Boston, the credit of 
being the originator of it : 

" Copper is rolled down quite thin, and a band three-fourths 
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together, borax which has been reduced to a vitreous state by 
lieat and tlien finely pulverized is the preferred form for its use. 
Prepared in this manner it should be sprinkled on the part pre- 
vious to the commencement of the soldering, and a little added 
at any time it is needed during the continuance of the process. 

In small, fine soldering of invested or uninvested work, the 
lump borax ground with water on a slab to a cream-like con- 
sistence and applied with the point of a stick or brush only 
where it is desired to have the solder flow, is the most suitable. 



CHAPTER V. 
INSTRUMENTS AND APPLIANCES. 

The dentist who intends in engage extensively in crown- and 
bridge-work, and who desires to practice it conveniently und 
suocceafully, shnidd snjiply himself with all the neeossary instrn- 
nients, tools, and other ap|jliances. The^e consist principally of 



drills of various stjles, among them the Gates-Glidden for root- 
canals ; root-trimming and shaping instruments ; eornndum- 
wheels and points; rubber and corundum disks; a set of steel 
mandrels, with a contracting plate and suitably shaped jiliers ; a 
supply of clamps of various forms for use in the many soldering 
processes ; some moldine and fusible alloy, and an apparatus* for 
forming gold caps for use in constructing crowns; a Lee blow- 
pipe or Knapp'a compound blow-pipe, or both, for use as is most 
suitable or convenient. 
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The bench on wliich the principal parts of the work are clone 
should be specially designed and reserved for it. It should he 
very convenient to the dental chair, and if in the same room 
should be situated a little behind it, out of view of the patient. 
Everything connected with this bonch should be kept in order 




and ready for immediate use. Such a bench, made of black 
walnut, with a top that can be closed wlien not in use, making 
an unobjectionable piece of furniture, is represented in Figs. 
499 and 500. 



ERRATA. 
On page 39, third lino, for " above " read " below." 
" " 159, eighth line, for " approiimal " read " palatal." 
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Abrasion of incisive edges of teeth, 95 
method of forming crown for, 116 
Abscess, chronic alveolar, treatment of, 33 
Acid, arsenious, its use and action in devi- 
talizing pulps, 26 
Acid secretions, platinum unaffected by, 98 
Adjuster for use in cementation of crowns, 

129 
Adjustment of finished bridge-work in the 

mouth, 144 
Alloy for forming any grade of gold solder, 

250 
Alloys of tin, their use in crown and bridge- 
work, 253 
Alveolar abscesp, classification of, 33 

treatment of, 33 
Amputation of the apex of a root, 35 
Analysis of dentine, 24 
Anatomical structure of dentine, 23 
Anchorage bars in bridge- work, 142, 159, 239 
manner of attaching to the abutment<*, 

139, 144, 240 
manner of forming, 144, 160 
Anchorages for bridge- work, preparation 
of, 139,149,249 
Dr. Litch's method, 212 
Dr. Parr's, 183 
shell, 151 
Ancient bridge-work, 133 
Anesthesia in pulp-extraction, 25 
Anesthetics, local, for application to gum, 

34, 36 
Antagonizing teeth, preparation of their 

cusps, 39 
Antiseptic agents in treatment of alveolar 
abscess, 35 
in treatment of devitalized teeth, 31 
Articulation for bridge-work, manner of 

taking, 140 
Artificial crown- work, 17, 41 
the gold system, 77 
the porcelain system, 44 
Artificial gum in porcelain bridge-work, 248 



Backings for porcelain fronts in crown- 
work, 85 
Baldwin's method of mounting crowns, 71 
Bars for bridges, 150 
Beers's crown, 79 
Bing's bridge-work, 134 
Blow-pipe, Lee's, 255 

Knapp's carbo-oxyhydrogon, 205 
Bonwill's porcelain crowns, 45 
Borax, method of using in crown- and 
bridge- work, in constructing root-caps 
and tubes, 188 
Bridge work, 131 

adjustment and insertion, 144 

an impartial criticism of, 134 

cantilever, 158 

cases illustrating the application of, 1 62 

cementation of, 128 

construction of, 137, 147 

detachable, 172, 233 

double-bar, 159 

extension, 155, 195, 243 

foundations for, 137 

manner of taking impression and ar- 
ticulation for, 139 

mechanical principles governing the 
selection of abutments, 137 

partial cap and pin, 212 

porcelain, 238 

removable, 172, 187 

removal of, 171 

with replaceable porcelain fronts, 1 60 
Brown's porcelain crowns, 65 

bridge-work, 238 
Burnishers for adapting collars, 83 

Cementation of crown- or bridge-work, 128 
Chronic alveolar abscess, 33 
Clamps, soldering, 91 
Collar contractor, 224 

crowns hygienically considered, 98 

pliers, 225 
Collars for crowns, 79, 221 
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Collani. contraction and a<laptation of. 79 
Construction of bridge- work. 137 

detachable and removable, 1 72, 233 

mechanical principles governing, 137 

plate, 187 

saddles, 155, 166 

single and doable bar, 150. 15K, 159 

small cases of, 147 

special processes and appliances in, 1 48 
Corandum-wheels and points, 37, 38 
Crowns, artificial : — 

Baldwin's method of mounting, 71 

Bonwill, 45 

Bonwill cap, 72 

Brown, 61, 65 

Farrar's cantilever, 96 

Foster, 59 

Gates, 58 

How. 51 

Rowland, 59 

Kirk's method of mounting, 70 

Leech, 118 

Logan, 61 

Low, 119 

new Richmond, 61, 66 

Parr, 117 

Richmond, 132 

Stowell's method of mounting, 88 

Van Woert, 78 

Weston, 73 

all- gold, in sections, 89 

attachments for all-gold and seamless 
gold, 39, 40, 111, 112 

cementation, process of, 128 

contouring of collari<, 107 

countersunk, 88 

dies for use in construction of, 92 

expanding, 109 

finishing and polishing, 128 

for separate molar roots, 95 

gold and porcelain, for teeth with living 
pulp?, 113 

gold and porcelain, without a collar, 77 

gold collar, 79 

gold geamless cap, 99, 108 

gold seamless contour, 105 

mandrel system, 221 

partial, 124 

porcelain, with collar attachment, 70 

porcelain, with rubber attachment, 76 

preparation of crown or root for, 21, 37 



Crown*, artificial (eontinaed): — 

process of adjustment of gold contour 

seamless, lOS 
remarks on the use of collar or porce- 
lain crowns. 69. 98 
removal of. 171 
repair of, 170 
shell. 151, 156 

Detachable bridge- work. 172 
Detachable porcelain front. 160 
Devitalization of pulps, 25 

heroic or instantaneous. 25 

use of arsenic for. 26 
Dies, 87,90.92,99.103.114 

counter. 90, 103 

Dr. Baker's method, 253 

Dr. Melotte's method for forming, 209 

fusible metal, 253 

manner of obtaining molds and dies^ 
99, 253 
Diseased pulps, classification of, requiring 

extirpation, 24 
Disks, forms of, 38 
Double bar-bridges, 159, 239, 240, 241, 242 

244 
Drills, Gates-Glidden, form of and method 

of using, 29 
Dummies, definition of, 143 
Dwinelle's crown, 79 

Excision of crown, 25 
when to avoid, 38 
Expansion of a collar or crown, 1 09 
Extension bar-bridge. 243 
Extension bridges, 155, 195, 243 
Extirpation of pulps, 22, 25 

Farrar's cantilever crown, 96 

Ferrules for roots or crowns, 79 

Files for trimming roots or crowns, 38 

Filling of root-canals, 31 

Finishing and polishing bridge-work, 144 

crown- work, 128 
Forceps for excising crowns, 26 

for repairing, 170 
Formulas for fusible metals, 253 

for gold solders, 250 
Foster crown, 59 

Foundations for bridge-work, 137 
FraclKire of porcelain teeth in soldering, 252 
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Fractured crowns and roots, treatment for 

crowning, 121 
Fusible alloys of tin, 253 
Melotte's, 253 

Gates's crown, 58 
Gold collar crowns, 79 

preparing natural teeth for, 38 
Gold plate lined with platinum, 249 
crown metal, 249 
solders, formulas for, 250 
standard of carat and gauge required, 
249 
^ wire, 249 
Gutta-percha for forming molds of crowns 
or roots, 99 
in filling root-canals, 31 
in preparation of roots, 39 
use of, for cementing crown and bridge- 
work, 130 

Hollow wire for posts, 85 

How crowns, 51 

How screws, 52, 59 

Howland crown, 59 

Hub-mold, 92 

Hygienic preparation of the mouth, 21 

Impressions of crowns or roots, 47, 99, 102 

cups, 86 

for bridge-work, 140 

impression and articulation combined, 
140 

materials for taking, 86, 139 
Instantaneous devitalization, 25 
Instruments and appliances, 257 
Investments for soldering, 255 

in bridge- work, 143 

in crown-work, 86 
Iridio-platinum wire for posts, 249 
Irregularities of the teeth, methods of 
crowning in, 122 

Judicial decision regarding the public use 
of bridge-work, 198 

Kingsley's method of forming all-gold 
crowns, 91 

Kirk's method, 70 

Knapp's methods in crown- and bridge- 
work, 203 



Lead counter-dies, method of forming, 253 

Leech's crown, 118 

Litch's method of crowning, 101 
detachable bridge, 174 
partial cap and pin bridge, 212 

Logan crown, 61 

Dr. Baldwin's method of mounting, 7 1 

Low bridge, 198 

Low crown, 119 

Mandrel system, 220 
Mandrels for forming collars, 80, 220 
Materials and processes used in crown- and 
bridge-work, 247 

molds and dies, 253 

porcelain teeth, 252 

soldering, 255 
Melotte's method, 208 
Metallic dies and ootinter-dies, 253 
Metallic dies for forming caps with cusps 

for crowns, 92 
Models for bridge-work, 140 
Molding, methods and materials used in 

90,99,103 
Molds and dies, 253 
Morrison's crown, 79 
Mouth, preparation of, 21 

Necks of teeth, average forms of, 80, 221 
New Richmond crown, 66 

Objections urged against bridge-work, 135 

against collar crowns, 98 
Ottolengui root-reamers and facers, 63 
Oxy phosphate cement, 128 

Parr's crown, 117 

Parr's detachable and removable bridge- 
work, 183 
Partial crowns, gold, 124 

Dr. Littig's method, 127 

porcelain. 126 
Patrick's cap-stamping machine, 106 
Pin-bridge, partial cap and, 212 
Plaster impression and articulation, method 

of taking, 140 
Plate and solders, 249 
Platinum plate, 249 

wire, 249 

with gold, 249 
Pliers for shaping collars, 80, 225 
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Purcolaiii ani gold orown without a collar, 

77 
Porcelain bridge-work, 238 
Porcelain crown with gold collar attach- 
ment, 70 
Porcelain crown with rubber or vulcanite 

attachment, 76 
Porcelain crowns, remarks on the use of, 69 
Porcelain faces for crowns, 140, 160 
Porcelain teeth, selection of, 252 

some causes of fracture in soldering, 
252 
Pouring fusible alloy or metal, manner of, 

99 
Preparation, special, .of badly decayed teeth 

and roots, 39 
Pulp, diseases of, requiring extirpation, 24 
instantaneous devitalization, with ex- 
cision of crown, 25 
preservation or devitalization, 23 
Pulpless teeth, their treatment and disin- 
fection, 29 
Punch forceps for riveting, for use in re- 
pairing bridge-work, 170 

Removable or detachable bridge-work, 172, 
233 

Dr. Litch's, 174 

Dr. Parr's, 183, 184 

Dr. Richmond's, 182 

Dr. Starr's, 177 

Dr. Waters*?, 1 82 

Dr. Winder's, 172 

methods of forming attachments for, 185 
Removable plate bridges, 187 
Removal of crown- and bridge-work, 171 
Repair of crown- or bridge-work, 170 
Retaining-pin for all-gold crown, 111, 112 
Richmond crown, 84 

Root-canal, antiseptic agents for treatment 
of, 31 

dryer, 31 

method of filling, 31, 32 

method of treatment, 29 
Root-reamers and facers, Ottolengui's, 63 
Root-trimmers, Starr's, 179 
Roots intervening between abutments, 150 
Roots, special preparation of badly decayed, 

39 
Rubber or vulcanite attachment for crown, 
76 



Rules governing the insertion of bridge- 
work, 137 

Seamless gold collars, 222 
Seamless gold crowns, 99 

method of contouring, 105 

method of forming from an impression, 
102 

process of adjustment and insertion, 
108 
Screws for use in crown-work, 52, 59 
Sectional crowns, 84, 105 
Sections of bridge- work, construction of 

144,147,149,174 
Self-cleansing spaces, 141 • 

Shaping teeth and roots for crowning, pro- 
cess of, 37 
Shell anchorage or crown, 151 

seamless, 153 
Shoulders on the anterior teeth, 148 
Slots for anchorage bars, 139, 149, 239 
Solder, gold, formulas for, 250 

Dr. Dorrance's, 250 

Dr. Litch's, 25 1 

Dr. Low's, 251 

Dr. Richmond's, 251 
Soldering, manner of, 144, 255 
Solid gold crowns, 148 
Special forms and methods in crown- and 
bridge-work, 117 

Dr. Knapp's, 203 

Dr. Low's, 119, 199 

Dr. Melotte's, 208 

mandrel system, 221 
Special preparation of badly decayed teeth 

or roots, 39 
Spur support in bridge-work, 158 
Stamping press for caps, 106 
Starr's method of detachable bridge-work^ 
177 

root-trimmers, 179 
Strengthening gold seamless crowns, 110 
Syringes, hot-air, 30 

abscess, 34 

Table of fusible alloys, 253 

Teeth, porcelain, 252 

Temporary attachment of bridge- work, 130 

Thickness of plate suitable for crown-work 

80, 249 
Tin, alloys of, 253 
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Treatment of chronic alveolar abscess, 33 Weston's crown, 73 

preparatory, of the mouth, 21 Winder's detachable bridge-work, 172 

Trying in bridge-work, 141 Wire for posts or pivots, 85, 249 

Warping of bridge- work in soldering, 145 Zinc, ozyphosphate of, for cementing, 128 

Waters's removable bridge-work, 182 
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